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The Development Commission. 


HE Development Commissioners have just issued a ’ 
report on their operations during the year ended 
in March last. For a Blue-book it is an unusually : 


interesting document, containing as it does many 
verbatim reports from Directors of Research who do 
not disdain, on occasion, the aid of the poets in de- i 
scribing their labours. We may instance Mr. W. B. 
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have covered over 100 miles of coast in just about as 
many days. All the lines of migration meet at a point 
in the Moray Firth, Why? We do not know, but 
it is something gained to have established the fact of 
the migration.” 


Another interesting discovery is a method of purifying 
mussels (and, probably, oysters too) by treating them 
with chlorinated water and thereby inducing them to 
cleanse themselves of sewage bacteria. Researches in 
plankton are proceeding vigorously at many research 
stations. This, of course, provides the most funda- 
mental problem ofall. Just as the harvest of the land 
depends, ultimately, on the activities of certain micro- 
scopic organisms in the soil, so the harvest of the sea 
depends, in the long run, on the microscopic organisms 
it contains. It is interesting to learn that, equally with 
the soil workers, fishery investigators are giving much 
attention to hydrogen ion concentration. In sea water, 
this measure of acidity appears to be correlated with 
the content of organic matter. Perhaps the most 
important fishery problem is connected with the 
herring. The mysterious movements of this fish, 
affecting as they do the livelihood of thousands of 
persons, have been celebrated in song and story. Shoals 
may suddenly desert waters which they have frequented 
for centuries. The Hanseatic League (a German 
domination of England) was terminated in the fifteenth 
century largely by the failure of the herring fishery 
in the Baltic ; within living memory, the herring has 
deserted Loch Fyne in Scotland. As the Scottish song, 
“ Caller Herrin’ ” runs : 

“You may ca’ them vulgar farin’, 


Wives and mithers, maist despairin’, 
Ca’ them lives o’ men.” 


The problem is as yet unsolved, but it is the business 
—and the certain hope—of science to solve it. 

Of the many forms of State organisation of research, 
that under which fishery investigations are regulated 
appears to be one of the best. In outline there is 
provision for (1) “ free”? and (2) “ directed ” research. 
The latter is devoted to the solution of definite economic 
problems, whereas the former is concerned with the 
study of fundamental problems which lie at the root 
of any advance in the practical sphere. But no attempt 
has been made to lay down a definite border line. 
Controlling both there is an Advisory Committee of 
scientific men, the advice of which the Commissioners 
appear to accept unhesitatingly. 

We notice that the various Agricultural Research 
Institutes continue to produce much valuable work, 
though the section of the report devoted to agricultural 
research does not include much new matter of interest. 

The report does not contain, as in the past, an 
account of the present finances of the Fund. In an 
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article published in Nature for April 8 (vol. 109, 
Pp. 433) some apprehension was expressed on the score 
of the low ebb which last year’s report showed the 
Fund had reached. Having survived the attack of the 
Geddes Committees, it would be indeed unfortunate 
if the future of fishery research should prove to be still 
uncertain, while it is equally necessary that the valuable 
researches of such institutions as the Plant Breeding 
Stations should be continued and placed on a permanent 
basis. 


The Petroleum Industry. 

The Petroleum and Allied Industries: Petroleum, 
Natural Gas, Natural Waxes, Asphalts and Allied 
Substances, and Shale Oils. By James Kewley. 
(The Industrial Chemistry Series.) Pp. xi+ 302. 
(London : Bailliére, Tindall, and Cox, 1922.) 12s. 6d. 
net. 


HE literature concerned with petroleum and its 
products is becoming almost as extensive as 
that which relates to coal. But whereas that of .coal 
is the growth of some centuries, the literature of petro- 
leum has been accumulated within living memory. 
This is due, of course, to the extraordinary develop- 
ment of the use of petroleum as a source of light and 
heat. The growth of motor transport has been 
remarkable, due in no small measure to the influence 
of the Great War, directly and indirectly. Aviation 
has arisen wholly within our own time, and is one 
of the most striking of the new departures which the 
twentieth century has witnessed. The exploitation of 
our oil-fields has become a question of national im- 
portance, and, it may be added, of international diffi- 
culty. The growth in the use of petroleum is well 
illustrated by the subjoined table, taken from the 
recently published Report of Lloyd’s Register of 
Shipping for the year 1921-1922, showing the pro- 
gressive demand for oil-carrying vessels : 


Oil-tankers. 
July 1914 1,478,988 gross tons. 
July 1919 2,929,113 a 
July 1920 353545314 
July 1921 4,418,688 is 


July 1922 5,062,699 
It is further shown by the increase in gross tonnage of 
vessels either originally fitted to burn oil fuel or sub- 


sequently converted for that purpose : 
Vessels fitted for 


burning oil fuel. 
July 1914 I,310,209 gross tons. 
July 1919 . 5,336,678 ” 
July 1920 9,359,334 ” 
July 1921 12,796,635 ” 
July 1922 14,464,162 ij 


Additional evidence is furnished by the large increase 
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in the number of motor vessels during the same interval : 
Motor Vessels. 


Number. Gross tons. 
July 1914 . - 207 234,287 
July 1919 gi2 752,606 
July 1920 955,810 
July 1921 1,248,800 
July 1922 1,542,160 


These statistics, it must be understood, are those re- 
corded in the Register books of the society, and are 
probably an underestimate of the growth which has 
actually occurred throughout the world. They are, 
nevertheless, highly significant and instructive, and 
serve to illustrate what is a great factor in world-wide 
progress, and eminently characteristic of our own age. 

The book under review may be recommended as a 
concise and well-informed account of the rise and growth 
of this important industry. It is well arranged and 
well written, and considering its limitation as to space, 
deals in sufficient detail with its more important phases. 
It is divided into nine main sections, or parts, each of 
which is further subdivided into several subsections. 
The classification is rational, and conduces to a logical 
treatment of the subject-matter. 

Part I. is introductory, and treats of the termino- 
logy of petroleum products and of the history of the 
petroleum industry ; of the chemistry, geology, and mode 
of origin of natural petroleum. Part II. is concerned 
with natural gas, its occurrence, distribution, com- 
position, and applications. Part III. treats of crude 
petroleum, its occurrence, distribution, and character ; 
of drilling and mining operations, and of the storage 
and transport of crude oil and its liquid products. 
Part IV. describes the manufacture of shale oils and of 
the various tars obtained as by-products. Part V. 
deals with asphalts. Part VI. with the natural mineral 
waxes. Part VII. with the working up of crude oils, 
their distillation, fractionation, and chemical treatment ; 
the manufacture of paraffin wax and lubricating oil ; 
“* cracking ” and hydrogenation processes ; and refinery 
waste products. Part VIII. describes the characters and 
uses of petroleum products, and Part IX. gives some 
account of themethods of testing and standardising them. 

As regards the origin of petroleum, in spite of much 
discussion and the voluminous literature to which the 
subject has given rise, we know nothing with certainty. 
The volcanic or inorganic theory, although advocated 
by such authorities as Humboldt, Berthelot, and 
Mendeléeff, is inconclusive, and there is an increasing 
body of evidence against it. On the other hand there 
are many objections to the assumption that petroleum 
has been produced from organic remains, although the 
geological evidence, at least in the case of certain oil- 
bearing districts, lends a certain measure of support to it. 
The question is fairly discussed by the author in the light 
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of the most recent contributions to it, and, on the whole, 
he is inclined to consider that the majority of crude oils 
are probably of vegetable origin, although he advances 
no surmise as to the mechanism of their formation. 

One of the most important developments connected 
with the petroleum industry is the utilisation of the 
natural gas which is evolved in enormous quantities in 
certain oil-bearing regions. This utilisation has mainly 
occurred on the American continent owing to the 
circumstance that certain of the oil wells are not too 
remote from centres of population. Many towns in 
America are supplied with this gas at a very low cost. 
Much of the gas is consumed in the manufacture of 
so-called carbon-black, an extremely fine form of soot 
far superior to ordinary lamp black as a pigment and for 
the manufacture of printing-ink. It is calculated that 
one pound of carbon black suffices to print 2250 copies 
of a sixteen-page newspaper. Upwards of fifty million 
pounds of this material were produced in the United 
States in 1920, from thirty-nine operating plants in 
various States, mainly in West Virginia and Louisiana, 
Considerable quantities are used in the rubber tyre 
industry, for the manufacture of stove polishes, Chinese 
and Indian ink, paper manufacture, tarpaulins, etc. 
But even when the gas cannot be immediately utilised 
it is now liquefied and stored under pressure by modern 
compression and refrigerating plant, and can be trans- 
ported. 

Mr. Kewley is to be congratulated on the production 
of a valuable contribution to the literature of an industry 
which is pre-eminently characteristic of our own epoch, 


Unified Human History. 


A Short History of the World. By H. G. Wells. Pp. 
xvi+432. (London: Cassell and Co., Ltd., 1922.) 
net. 

HIS is a new work covering the same ground as 

the “Outline of History” and in the same 

spirit, but re-written and better written, and correcting 
many of the faults of judgment and proportion which 
disfigured the earlier book. Mr. Wells has digested his 
material in the interval and writes now with ease and 
mastery. The arrangement and general division of the 
space is quite satisfactory, and the production and 
illustrations are excellent. It is a great feat, following 
so quickly on the labours of the “ Outline,” and all who 
are interested either in history, in education or in the 

social progress of the world as a whole, are under a 

deep debt of gratitude to Mr. Wells for carrying it out. 

Nothing has done so much to awaken the public to the 

social importance of history, and the readers of history 

to the unity of their subject. The books are a prodigy 
of industry and skill and in the realm of literature the 
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best thing we owe to the war. It was at a gathering of 
thinkers and social workers during the war that the idea 
of teaching world-history to all nations on a common 
plan was first mooted, and Mr. Wells responded to the 
appeal. His “Outline” has sold in hundreds of 
thousands, especially in the United States. It has 
provoked demands among working men to be taught 
history in that spirit ; it has changed the outlook and 
the syllabuses of scores of teachers ; it has helped to 
success other similar books such as the fascinating 
*“* Story of Mankind” by Van Loon, which has come 
over to us from America this autumn. 

In view of all this, it is paltry and unworthy to dwell 
on minor defects or on differences of judgments, and 
still worse to condemn Mr. Wells because not being a 
“historian,” he has done a work which “ historians ” 
ought to have done over and over again before. 

It was probably this fact, that he was not a historian 
in that sense, immersed in the details of some special 
period or aspect of history, which, added to his own 
incomparable powers of reception, production, and 
imagination, enabled Mr. Wells to accomplish the feat. 
The freshness of his mind prompts him constantly to 
some interesting new view, some comparison especially of 
ancient and modern times, some wholesome challenge to 
accepted judgments ; e.g. “ It was not so much the Jews 
that made the Bible, as the Bible that made the Jews.” 
‘* How important a century this sixth B.c. was in the 
history of humanity. For not only were these Greek 
philosophers beginning the research for clear ideas about 
the universe and man’s place in it, and Isaiah carrying 
Jewish prophecy to its sublimest levels, but, as we shall 


tell later, Gautama Buddha was then teaching in India. 


and Confucius and Lao Tse in China. From Athens to 
the Pacific the human mind was astir.” 

Even in the case of Rome, to which Mr. Wells still 
does less than justice, it is enlightening to have the 
comparison with our modern empire. “ The Roman 
empire after all was a very primitive organisation ; it 
did not educate, did not explain itself to its increasing 
multitudes of citizens, did not invite their co-operation 
in its decisions. There was no network of schools to 
ensure a common understanding, no distribution of 
news to sustain collective activity.” 

All such comparisons, whether of contemporary 
happenings or of earlier and later social states, are useful 
and inspiring and arise from the synoptic frame of mind 
which qualifies a man for such work as this. It is an 
antidote to the excessive criticism and tendency to 
pessimism which mark so much of our literature at the 
present time. But it needs to be based on a sound 
knowledge and appreciation of the historical fact, and 
it is naturally on this latter side that Mr. Wells is weaker. 
He does not estimate duly what Rome did for the world, 
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the greatness of her legal work, its continued progress, 
its permanence in the modern world. Nor does he 
allow for the constructive value of the medieval Church 
and Catholic doctrine. No word of Dante (or of 
Descartes) with a whole chapter for Charles V.! That 
is a blemish impossible to pass over. It goes with a 
general tendency in the book to lay stress rather on the 
externals and the picturesque figures in history than 
on the deeper, spiritual, or intellectual factors. Thus 
Archimedes and Hero appear but not Pythagoras, 
Stephenson and Watt but not Descartes and Leibniz, 
or even Newton. Science appears as the transformer 
of industry, the generator of steam-engines and steam- 
ships, but not as the knitter-up of men’s minds, the new 
universal doctrine which replaces theological dogma. 
Even science as the healer and preventer of disease 
seems to find no place : there is no word of Hippocrates 
or Pasteur. 

We know well how easy it is in reviewing such a 
book to draw up lists of inexcusable omissions. It 
would be ungrateful in this case, for Mr. Wells has given 
us so useful and attractive a gift and has worked so 
valiantly for the cause both of history and of science, 
and especially of science as coming into and modifying 
history. His answer, no doubt, to the last criticism 
would be that this was an introductory volume, and that 
therefore he avoided such matters as philosophy. But 
can one properly treat of religion without philosophy ? 
And there are sympathetic chapters about Christ and 
Buddha. It would help his general cause, which is the 
salvation of mankind by education and unity, to lay 
more stress on the spiritual or intellectually construct- 
ive aspect of science and less on its mechanical applica- 
tions. It is not the difficulties of posts and tariffs 
which will ultimately bring mankind together in har- 
monious progress : it will be a spiritual union of which 
knowledge and sympathy, science and law are co- 
operating factors, and may be traced growing, some- 
times fitfully, and at various times and places, but never 
quite extinguished from the beginning of history till 
now. These should be the leading threads in any short 
sketch of human history as a whole, and it is because of 
their decisive contributions to those elements that 
Greece, Rome, Christianity, and modern times deserve 
a special place. F. S. Marvin. 


Naturalisation of Animals and Plants. 

The Naturalisation of Animals and Plants in New 

Zealand. By the Hon. George M. Thomson. Pp. x 

+607. (Cambridge: At the University Press, 
1922.) 42s. net. 

ROM those early days in the neolithic age when 

the nomad tribesman drove his domestic stock 

from the region of its creation to new areas, naturalisa- 
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tion of plants and animals has been a fact to be reckoned 
with in the evolution of faunas and of humanity. 
Even in countries where the introduced creatures be- 
longed to groups identical with, or closely related to, 
members of the indigenous fauna, and where, on that 
account, a simple speeding-up of a process already in 
force might have been expected, the influence of natural- 
isation on fauna and flora has been profound. It is 
easy to imagine how much more intense that influence 
might be in countries where the new-comers belonged 
to orders of animal and plant life unrepresented in 
the native fauna and flora, and entered a free field 
unhampered by the checks which, in the course of ages, 
had created in the old country a tolerably stable balance 
of Nature. It is this unusual mingling of the faunas 
of distinct and widely different zoo - geographical 
regions that gives special significance to the events in 
Australia and New Zealand, and has made the 
attempts of the settlers there a by-word in the history 
of acclimatisation. 

Another special interest attaches to these areas, 
however, and adds enormously to the value of this 
book. In the old countries, lying in the way of the 
migrations of palzolithic and neolithic man and his 
successors, introductions of plants and animals have 
taken place from time immemorial, with the result 
that, since the beginnings are lost to view, results can 
be only dimly envisaged ; but in New Zealand, apart 
from a few prehistoric Polynesian introductions, 
almost every beginning has a date, and almost every 
stage of progress can be measured in terms of years. 

Mr. Thomson has dealt with the unique opportunity 
that lay to his hand in the scientific spirit ; he has been 
chary of broad generalisations, and he has been at 
endless pains to collect and verify information, much 
of which in a few years would otherwise have slipped 
from ken. Consequently his work must be regarded 
as a standard contribution to the history of ac- 
climatisation. 

The plan of the book is of the simplest : after a short 
introduction and historical review, it proceeds to 
consider each animal and plant introduced to New 
Zealand, whether or not it has become established, 
in its order in systematic classification. (The author 
has overlooked the fact that all his rodents are 
grouped under the heading “Carnivora.”) The mass 
of material handled can be only roughly gauged by the 
fact that of mammals and birds alone, 48 of the former 
have been introduced, of which 25 have become truly 
feral, and of the latter, 24 out of 150 introduced species 
are now thoroughly established ; while of plants, more 
than six hundred species have become ‘ 
truly wild.” 

It is impossible here to follow Mr. Thomson’s cata- 
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logue of events ; even the familiar stories of the ill- 
starred introductions of the rabbit and its enemies, and 
of the introduction of humble-bees to fertilise the intro- 
duced red clover, are filled with new and significant 
detail ; but let us turn to some of the broad results 
of this century and a half’s intense interference with 
Nature. 

Great expectations were formed of the probability 
of seeing the development of new variations and of 
incipient new species ; but fifty years of close observa- 
tion lead the author to state that he is “ 
definite permanent change in any introduced species ” 


aware of no 


(p. 513). The statement does not exhaust the possi- 
bilities, however ; first, because the time is short— 
the first animals were introduced in 1773, and most 
have been in the country for scarcely more than half 
a century ; secondly, because changes are noticeable— 
red deer introduced from Forfarshire only fifty years 
ago, now carry, instead of a former limit of 12, up to 
20 points on their antlers ; and, thirdly, because the 
progeny of introduced animals has not been sub- 
mitted to that minute examination and comparison 
of cranial and other characters on which racial dis- 
tinctions are now based. Again, Darwin and Wallace 
both expected that the wholesale naturalisation of 
European plants would ultimately exterminate part 
of the native flora. The author sees no evidence of 
such a process: “ The native vegetation can always 
hold its own against the introduced ” (p. 528); “‘ the 
struggle . . . will result in a limitation of the range of 
the native species rather than in their actual extermina- 
tion” (p. 533). But is the conclusion not doubtful, 
or at any rate premature ? In long-civilised countries, 
for example, Scotland, it has been shown that there are 
no bounds to the cumulative effect of man’s influence, 
and that limitation of range is too often but a first 
step to ultimate, even if long-delayed, extinction. 

Yet many changes have been observed. Introduced 
trout established new records in size, water-cress grew 
to a length of twelve to fourteen feet, “ with stems as 
thick as a man’s wrist,” the common spear thistle 
formed thickets six to seven feet in height ; even since 
1868 nine species of birds have disappeared to a great 
extent or altogether, and many have been driven to the 
wildernesses ; several species of fish have been ex- 
terminated by established introductions ; habits have 
changed—many species have adopted introduced food 
plants, the Kea parrot supplements its fruit diet with 
the flesh of living sheep. On the whole, the introduc- 
tions have done much more harm than good. Of all 
the birds introduced, the only one against which no 
complaint has ever been made is the hedge sparrow ; 
but there must often be difficulty in assessing the 
balance of good and evil. In one place we are told 
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that “the evidence regarding the destruction of the 
native avifauna by stoats and weasels is very incon- 
clusive ” (p. 73), and in another that “ these animals 
[weasels and other vermin] are largely responsible for 
the decrease in the numbers of native birds ” (p. 89). 
One conclusion, however, is manifest, that neither 
in New Zealand nor elsewhere should naturalisation 
of exotic animals be permitted, except with the consent 
of a properly constituted advisory committee contain- 
ing a strong representation of biological science. 
Perhaps we can afford to smile at the enthusiasm of 
men who endeavoured to establish migratory birds, 
or brought from Britain the humble-bee, Bombus 
terrestris (now the commonest species in New Zealand), 
to fertilise the red clover, not knowing that its trunk 
was too short to reach the bottom of the clover flower ; 
but we should not be subject to the vagaries of such 
as the New Zealand legislator who, when it was pro- 
posed to introduce half a dozen Venetian gondolas, 
to be placed on a lake in the public gardens of Nelson, 
protested against the extravagance and desired to 
import only a pair, “and then let Nature take its 
course.” RITCHIE.. 


Boscovich and Modern Science. 


A Theory of Natural Philosophy. Put forward and 
explained by Roger Joseph Boscovich. Latin- 
English edition. From the Text of the First Venetian 
edition published under the personal superintendence 
of the Author in 1763. With a short Life of Boscovich. 
Pp. xix+470. (Chicago and London: Open Court 
Publishing Co., 1922.) 63s. net. 


N the time of Boscovich the line of demarcation 
between the. philosopher and the physicist or 
mathematician was much less clearly marked than it 
is to-day—perhaps it is better to say than it was a few 
years ago. It is therefore to be expected of a man of 
Boscovich’s energy and versatility, living in the eight- 
eenth century, that he should have explored the 
borderland of philosophy and science. The book before 
us contains the contribution of Boscovich to this 
domain—for us the most important work of his life. 
In it he appears to a modern as a philosopher rather 
than a man of science, interested largely in the search 
for and use of a priori arguments, but in close touch 
with the scientific theories and explanations of his day. 

Whether this classification is right or wrong, the 
book is full of interest. Boscovich is sometimes 
claimed as the father of modern atomic theory, and 
this volume provides at any rate partial justification for 
the claim. For Boscovich shows with admirable 
clearness how many diverse phenomena in mechanics 
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and even in other branches of physics can be explained 
in a natural qualitative way on his hypothesis that 
matter consists of discrete points accelerated towards 
each other by a perfect definite law of suitable form. 
But from the modern point of view his work in this 
connexion is scarcely more interesting than the 
earlier work of Daniel Bernoulli, or the still earlier 
ideas of Hooke. To a mathematician perhaps the 
most interesting sections of the book are those in 
which Boscovich expounds the law of continuity, 
the doctrine of impenetrability, and their consequences. 
It is at once evident that his ideas of the properties 
of a continuum and of a progression, though of course 
not extensive, are invariably clear and accurate. 

Other interesting passages are those in which 
Boscovich makes use of proofs by induction or criti- 
cises the inductive reasoning of others—for example, 
attempts to establish thus that matter must have 
continuous extension. He is always careful to explain 
why he believes his own inductive arguments to be 
valid when he makes them. In fact one may strongly 
suspect that his first instinct in all such cases is to 
take up a sound sceptical point of view, with perhaps a 
slight weakness for his own favourites. In this he is 
by no means unique, and in full agreement with a 
certain distinguished man of science of to-day who is 
reported to have defined scientific truth in conversation 
with a friend as “the theories which you and I believe, 
and I include you for courtesy.” 

Bescovich is firmly convinced of the underlying 
simplicity of all natural phenomena. The main thesis 
of his book is to show that it is conceivable that all 
the properties of matter might be explainable on the 
basis of his unique acceleration law. In a delightful 
passage (pp. 105-7) he attacks the multiplicity of forces 
used by the physicists of his day and the danger of 
concluding that Nature is complicated when it may 
only be that the mathematics is inadequate. 

Both as a final example of the depth and range of 
his ideas and for its latter-day interest we must quote 
the following passage, in which he is discussing the 
form of his acceleration law. He has just assumed 
that the mutual acceleration of two of his points is 
always bounded except when the distance between 
them actually tends to zero. He proceeds: “ In this 
case it is evident that, if a sufficiently great velocity 
can be given to any mass, it would pass through any 
other mass without any perturbation of its own parts, 
or of the parts of the other. For the forces have no 
continuous time in which to act and produce any finite 
sensible motion; since if this time is diminished 
immensely the effect of the forces is also 
diminished immensely. We can illustrate the idea by 
the example of an iron ball, which is required to pass 
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across a plane, in which lie scattered in all positions 
a great number of magnetic masses possessed of 
considerable force. If the ball is not projected with 
a certain very great velocity its motion will 
be checked by their attractions. But if the velocity 
is great enough, so that the actions of the magnetic 
forces only last for a sufficiently short interval of time, 
then it will certainly get through and beyond them, 
without suffering any sensible loss of velocity.” Further 
evidence of his clarity of thought need scarcely be 
given. 

In conclusion let us admit the great debt of gratitude 
which we owe for the production of this book to the 
translator, Mr. J. M. Child, and to the Government 
of the Kingdom of Serbs, Croats, and Slovenes who 
generously financed its publication. 


Our Bookshelf. 


Chelsea Porcelain. By William King. Pp. xv+135 
+70 plates. (London: Benn Bros., Ltd., 1922.) 
73s. 6d. net. 


IT seems appropriate that this elaborate and sumptu- 
ously illustrated volume should proceed from an official 
of the ceramic department of the Victoria and Albert 
Museum, where an extensive and thoroughly repre- 
sentative collection of Chelsea porcelain is permanently 
displayed for the delectation of the public. Such a 
handbook of one section of the treasures housed in the 
museum, setting forth the story of their manufacture 
and the reasons or sentiments which inspired the 
decorations they bear, should bring many fresh visitors 
to the collections. It should stimulate the interest 
which each succeeding generation manifests in the 
doings of the potters and porcelain-makers of a past age, 
for they have proved themselves the unconscious his- 
torians of its social customs. It is impossible for any 
one, however limited his purview, to linger among these 
brilliant and fascinating objects without feeling a desire 
to know more of their history and how they came to be 
decorated as they are. Even to those who know little 
of historic styles in decorative art it must be obvious 
that whatever is native and English in these porcelains 
is interwoven with motives caught from the work of 
other countries than ours, Oriental as well as European, 
so that they provide even a casual observer with endless 
food for thought and research. 

To-day, after a century and a half of change, it 
stirs our blood to examine such masterpieces of patient 
skill and elaboration, wrought in a beautiful but diffi- 
cult material with an insufficient regard to time and 
cost, when an English factory tried conclusions with 
the state-aided establishments of Europe and won a 
well-deserved reputation for its courage and skill. 

The gradual development of the Chelsea enterprise 
from its modest beginnings to the heyday of its success 
is traced with a wealth of detail drawn from the patient 
labours of many previous investigators, but its story is 
enriched by the knowledge which is only to be acquired 
from the constant handling and critical examination of 
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fine and authentic examples ; so that, for many a long 
day, this volume is likely to remain a standard authority 
on its subject. 

The numerous illustrations are remarkable for their 
variety and excellence. They cover the whole field of 
the porcelains made at the Chelsea factory, and, whether 
in colour or in half-tone, convey an excellent idea of the 
range and quality of the productions of that famous 
factory. WILLIAM Burton. 


Blood Transfusion. By Dr. Geoffrey Keynes. (Oxford 
Medical Publications.) Pp. vii+166. (London: 
Henry Frowde and Hodder and Stoughton, 1922.) 
8s. 6d. net. 


THE transference of blood from healthy persons to make 
up for deficiencies of quantity or quality in the sick has 
been proposed and occasionally practised for 300 years 
or more, but it is only within the last decade, and 
especially since the experience of the war, that this 
valuable therapeutic procedure has been put on a firm 
foundation and has come into common use. Dr. 
Keynes gives here an admirable account of our present 
knowledge of the theory and practice of transfusion. 
There is a most interesting historical account of the 
work of the pioneers, and it is curious to note that 
Higginson, in the middle of the nineteenth century, 
invented and used his syringe for this rather than its 
present purpose. The selection of blood donors is fully 
considered and a good description given of the different 
“blood groups ” found in human beings—a topic of 
much wider importance than its immediate application 
to human therapy. In technique, the author’s experi- 
ence has led him to prefer the method of withdrawing 
the blood into a solution of sodium citrate to prevent 
clotting and then injecting a known amount at leisure 
into the recipient : anastomosis of the blood vessels of 
the two parties is difficult and uncertain. 

In practice, the main usefulness of transfusion has 
been found in cases of hemorrhage and shock, in which, 
as might be expected, blood has proved of more value 
than salt solution or Bayliss’s gum. It has given good, 
if generally transitory, results in pernicious anzmia and 
a few cases of severe bacterial infections, but there is no 
very clear evidence of its utility unless the patient has 
the definite indication of too small a blood volume or 
too little hemoglobin. 

There is a bibliography of more than 300 items and 
a good index. Complete as is the account from the 
point of view of the practical surgeon, some further 
consideration of the experimental work of Worm Miiller 
and his successors would have been welcome. There is, 
too, no adequate discussion of what happens to the 
red cells in their new home, how long they last, and how 
they are destroyed. A, E. B. 


The Voice Beautiful in Speech and Song : A Considera- 
tion of the Capabilities of the Vocal Cords and their 
Work in the Art of Tone Production. By Ernest G. 
White. Third edition. Pp. vili+166. (London: 
J. M. Dent and Sons, Ltd., 1922.) 7s. 6d. net. 

THE author’s devastating thesis, that the human voice 

is produced by the frontal sinuses and other cavities 

in the bones of the head, while ‘“‘ the vocal cords,” 
which he regards as strings, ‘“‘ are not the seat of sound,” 
is not supported by a particle of evidence. That so 
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misleading a book should not only find a publisher 
but also reach a third edition, is disquieting. A teacher 
should be teachable, and the serious student of phona- 
tion will find sound information as to the parts played 
by the sinuses and the glottal lips in the production of 
vocal tone in Musehold’s “‘ Akustik und Mechanik des 
menschlichen Stimmorgans,” 1913, which gives excel- 
lent laryngo-stroboscopic photographs of the mis- 
called ‘“‘ vocal cords” in action, confirming and sup- 
plementing Manuel Garcia’s famous communication 
to the Royal Society in 1855 on the differing laryngeal 
mechanism for chest and falsetto registers. The kine- 
matograph might do good service here. 

The exhibition of a slow-motion film, such as that 
prepared by Prof. Panconcelli-Calzia and Dr. Hegener, 
of Hamburg, showing the lips of the glottis producing 
a definite note of chest register by periodically parting 
and meeting, parting and meeting, letting out as many 
tiny puffs of compressed air per second as there are 
double vibrations in the note sung (quite in agreement 
with what R. Willis, of Cambridge, wrote in 1828), and 
finally opening very wide for the singer to draw breath, 
would give in one minute a clearer idea of their double- 
reed action than pages of careful description may con- 
vey. Few misnomers, surely, have wrought so much 
pseudo-scientific havoc as Ferrein’s chorde vocales 
(1741). W. P. 


An Introduction to Psychology. By S. S. Brierley. 
Pp. viii+152. (London: Methuen and Co., Ltd., 
1921.) 5s. net. 


UNLIKE many writers for non-professional students of 
psychology, the author of this work does not attempt 
to minimise the difficulty of the subject, nor does she 
seek to evade problematical conclusions by specious 
dogmatism. The book consists of two parts, the first 
dealing with the scope and method of psychology,and the 
second with some of the general problems of the subject. 
This latter part brings before the reader the fascinating 
but bewildering array of problems with which the 
modern psychologist is confronted. The reader is not 
left with the idea that having perused this book he 
knows everything about psychology, but he will feel 
that he has an excellent basis for continued study. 
The general plan is original, and while incorporating 
much of the work of such writers as James, McDougall, 
Freud, and Jung, yet it is much more than a mere 
compilation of the work of others. It will be of the 
greatest value not only to the beginner but also to any 
reader who wishes to get a clear survey of the state 
of psychology at the present time. 


Physiology and Biochemistry in Modern Medicine. By 
Prof. J. J. R. MacLeod, assisted by Roy G. Pearce, 
A. C. Redfield, and N. B. Taylor, and by others. 
Fourth edition. Pp. xxxii+g992. (London: H. 
Kimpton, 1922.) 42s. net. 

THE first edition of this valuable text-book was 

reviewed at some length in Nature of December 18, 

1919 (vol. 104, p. 389), so that little remains to be 

said except to congratulate the author on the rapid 

appearance of successive editions. This fact is good 
evidence that the work fulfils a want. It will be 
remembered that it is especially directed to satisfy the 
requirements of the student and the practitioner of 
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medicine, so that it is natural to find certain branches 
of physiology more fully discussed than others. It is 
perhaps open to question whether, for the class of reader 
contemplated, the common practice of treating such 
questions as osmotic pressure and the colloidal state 
apart from that of the physiological processes in which 
they play an important part, is to be recommended. 
Prof. MacLeod has kept the book well up-to-date, and it 
has received valuable improvements and additions since 
the appearance of the first edition in 1919. 


The Conquest of the New Zealand Alps. By Samuel 
Turner. Pp. 291. (London: T. Fisher Unwin, 
Ltd., 1922.) 21s. net. 


Mr. TuRNER is a mountaineer of varied experience 
extending over a quarter of acentury. His latest book 
describes six seasons’ climbing in the New Zealand Alps, 
including ascents of Mounts Cook and Tasman, the two 
summits of the group. It is mainly a climber’s record 
of difficulties and triumphs, but incidentally it contains 
much description of the peculiarities of the New Zea- 
land Alps and the ice conditions encountered there. 
On the whole, the climbs in most cases were not of 
exceptional difficulty, but there seems to be a tendency 
for the snow slopes to hang steeper than in most 
countries. This is due possibly to the nature of the 
rock, but more likely is the outcome of the snow 
falling frequently and at relatively high temperatures, 
which gives it greater binding power. The snowfall 
at low altitudes even in midsummer is an additional 
difficulty. 


La Séparation Industrielle des Solides en Milieu Liquide, 
Par Prof. Léonce Fabre. Pp. v+227. (Paris: 
G. Doin, 1922.) 16 francs. 


THE treatment of filtration from the point of view of 
chemical engineering forms the principal subject of 
this book. The various types of apparatus, including 
immersion and rotary filters, are fully dealt with, and 
the auxiliary apparatus, including pumps, thickeners, 
and classifiers, are also described, and methods of 
decantation are considered. The book is up-to-date, 
and the numerous illustrations add considerably to 
its interest and value: it is a most useful contribution 
to the literature of chemical engineering. As is usual in 
French books, the absence of an index takes away 
practically half the value of a work of this kind. This 
may seem a small point to the author, but English and 
American readers of technical books will consider it a 
very serious defect. 


Seven Ages of Chitdhood. By Ella L. Cabot. Pp. 
xxxiv +321. (London: Kegan Paul and Co., Ltd., 
1921). 12s. 6d. net. 


Mrs. Casor divides the period from coming into the 
world to coming of age into seven sub-periods which she 
names the dependent age (0-3), the dramatic age (3-7), 
the angular age (7-11), the paradoxical age (12-14), the 
age of the gang or team (11-16), the age of romance 
(15-18), the age of problems (16-21). On all these she 
writes pleasantly and sympathetically. There may be 
little of striking originality in her pages ; but there is a 
touch of serene wisdom which may perhaps be found 
more helpful. 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous communications. | 


A Type of Ideal Electric Atoms. 


THE Philosophical Magazine for December contains 
a long and interesting mathematical paper by R. 
Hargreaves, in which he explores possibilities of 
constructing self-subsisting orbital systems out of 
free massive positive ions combined with free negative 
electrons, held together by a rotation common to all. 
The solutions at which he arrives give a possible 
structure for an ideal atomic nucleus of the Rutherford 
type, namely, a revolving ring of alternate positive 
ions and negative electrons,‘ with or without a 
positive ion at the centre or a number of ions lying 
along the central axis of the ring transverse to its 
plane. Itis found that.a limited number of structures 
of this type can subsist, stability requiring that the 
central charge shall be positive. 

Analysis of the deformation of such a free ring 
by a field of electric or magnetic force yields striking 
results as regards the polarisations thereby produced, 
recalling cognate classical resuits obtained by Lord 
Kelvin and others long ago, relating to vortex rings 
in fluid. Around such a ring-nucleus outer electrons 
can describe orbits as satellites, either a few of them 
or many arranged in rings in the manner now familiar 
in illustrations of the outlying structure of atoms: 
their reactions on the ring-nucleus are analysed. 
So also are the reactions on the whole system of 
stray electrons or ions coming within its range from 
without, which may even combine with it in definite 
ways: interesting analogies to phenomena of ionisation 
and of emission of electrons come to light. The 
scale of magnitude of the system remains open to 
satisfy other conditions. 

The author modestly disclaims authority to judge 
whether the properties he discovers have any sub- 
stantial analogy with the radio-active and spectro- 
scopic phenomena of actual atoms. But, apart from 
the mathematical interest, there can be no question 
that the result of such a systematic rigorous analysis 
of the dynamical behaviour of a definite group of 
free systems, proved to be possible and stable, is 
calculated to expand the range of ideas in this field 
of physical speculation, and so is well worth the labour 
it has entailed. The alternating arrangement of 
ions and electrons in the nuclear ring calls to mind 
recent theories in the very different domain of 
crystalline structure and conductance in metals, 
based on space-lattices in which metallic ions and 
electrons occur alternately. 


Cambridge and the Royal Commission. 


KINDLY permit me to reply to the criticisms in 
NaTtuRE of November 25, p. 689, on my article in the 
Quarterly Review. (1) I note with satisfaction that 
my critic admits that ‘“‘ many of those who do not 
share [my] fears will agree with [me] ’’ on the import- 
ance of having the proposed grants “ charged on the 
Consolidated Fund.’’ My fears arise from (a) the 
declaration made to the Commission by the Labour 
Party that the ‘“‘ control of the Universities merely 
by statute assisted by occasional Royal Commissions 
has now definitely failed and that something in the 
nature of a continuous administrative control by the 
State must be undertaken,” and (b) from the imperious 
demand that this control should be exercised ‘‘ by 
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representatives of Trades Unions, Elementary School 
Teachers, Women’s Organisations, County Councils, 
the Board of Education, etc.’ (Report, p. 72, Q.R., 
PP. 350-351). Are my fears groundless in view of the 
fate which has befallen the Universities of France, 
Germany, and Holland, under State control ? 

(2) My critic tries to defend the proposal to hand 
over the control of all teaching and research to the 
Council, a political body, largely composed of men 
whose interests are in administration rather than ip 
the advancement of knowledge, and seeks to justify 
this by the vague statement that “‘ the electorate 
which chooses both bodies is the same,’ leaving out 
of sight the fact that the elections to the Council are 
almost wholly on very clearly defined party lines with 
little regard to educational questions. It is proposed 
to supersede the General Board of Studies (composed 
of representatives of the 14 Special Boards of Studies 
and 8 nominated by the Council chiefly from their 
own members) by a new Board of Studies and Re- 
search subordinate to the Council, to consist of 12: 
6 appointed by the Council and 6 only by the whole 
body of University. and College teachers. As the 
General Board has on it representatives of all the 
Special Boards the co-ordination of the various 
studies and a proper standard for the higher Doctor- 
ates can thus be, and is, well maintained. The 
bureaucrats hate the General Board because they 
cannot prevent the Special Boards from placing on 
it their leading men, no matter what their politics 
may be. The General Board is charged with being 
“unwieldy,” and at the same time not wholly 
representative of all branches of study, and that “ its 
co-ordinating functiqns seem to be impeded to some 
extent by the fact that it is largely composed of 
specialists.”” The animus shown against “ specialists’’ 
gives the key. 

My critic does not attempt to meet my statements 
that it is not “ unwieldy” since it has the same 
number as the Oxford Council (23), that it does its 
work excellently, while the Council, when it interferes 
with education, deals badly with it and is slovenly in 
its routine business. If the General Board is ‘not 
wholly representative of all branches of study,’ then 
the new Board of 12 will be much less so, and the 
evil effects of such a Board are already felt in the 
new Board of Research set up by the Council to deal 
with applicants for the Ph.D. 

(3) With regard to the disfranchisement of the 
Senate, my critic says that “ In his criticism of detail 
Sir William Ridgeway is not happy. When he says 
‘The Cambridge Commissioners know perfectly well 
that it would not be easy to get fifty signatures 
to any appeal within a week,’ the obvious answer 
is that Sir William Ridgeway knows perfectly well 
that in any issue of importance where an appeal to 
the Senate is iikely, fifty signatures could be collected 
in the Senate-House from the defeated minority,”’ 
etc. Here are my actual words: “ It would not be 
easy to get fifty signatures to any appeal within a 
week, and to get those of one-third of the House of 
Residents within 14 days would be impossible in 
view of the further proposal that if a Grace passed by 
the House of Residents were rejected by the Senate, 
that Grace could be re-affirmed within two terms and 
become final.’’ No one would think of getting up, 
or signing, an appeal to the Non-Residents to waste 
their time and money in coming to oppose a measure 
(nor if asked would they come) which even if defeated 
by the Senate would become law in two terms. As 
my critic has not dared to challenge any of my facts, 
his only resort was to impugn my _ honesty by 
garbling my statement, an attempt as futile as dis- 
ingenuous. He repeats the charge that the control 
of the Senate is ‘‘ capricious,’’ because “ its interven- 
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tion is made at the capricious decision of a body of 
resident conservatives who, through the Senate, wield 
a wholly disproportionate power on matters vitally 
affecting the well-being of the University.’”’ Yet he 
had just admitted that only thrice in twenty-five years 
has the Senate come up in force, and that only once 
did it outvote the resident majority. His picture of 
wicked conservatives “‘ constantly ’’ calling up non- 
residents to oppose progressive Radicals is just as 
devoid of fact as the assumption that Radicals are 
always progressive. 

When, in 1910, a like charge was made against the 
Senate, I recited in the Senate-House' a list of much- 
needed reforms and progressive measures (in all of 
which I was concerned), e.g. a proper audit and 
control of Departmental funds, the reform of the 
Press, the reform of the Fizwilliam Museum, the 
founding of the Departments of Anthropology and of 
Architecture, etc., etc. (all of which had later to.be 
carried out), and I charged to their faces the Radical 
leaders who then controlled the Council, with heading 
the obstruction to all these reforms. No one then or 
since has disputed my allegations. The suggestion 
that resident conservatives are an insignificant body 
is disproved by our important gains in the late 
elections to the Council (even without. the much- 
needed secret ballot). My critic does not deny that 
the proposals of the Report respecting the powers of 
the Senate, the constitution of the Council and of the 
Board of Studies and Research go much further than 
the proposals made by the committee of younger 
graduates (men under 40) who represent the most 
advanced opinion among residents. They wish that 
the ultimate decision on statutes should rest with the 
Senate, and that the professoriate should keep its 
representation on the Council, and have some on the 
proposed new Board of Studies. 

WILLIAM RIDGEWAY. 
Flendyshe, Fen Ditton, Cambridge, 

December 2. 


LEAVING on one side the more personal aspects of 
Sir William Ridgeway’s letter—his zeal for progressive 
reforms and the disingenuousness of his critic—a reply 
may be made to one or two of the points raised by 
him. He is mistaken in saying that the committee 
of younger graduates (men under 40) represent the 
most advanced opinion among residents. They have 
not unfairly been nicknamed ‘‘ The Cambridge 
Whigs.’”’ Even this body, however, has suggested 
that members of the General Board (or Board of 
Studies and Research) should be nominated by the 
Council and that the Board should be reduced in size 
by abandoning the direct representation of the 
Special Boards of Study. It is held by many, who 
are equally keen with Sir William Ridgeway on the 
independent development of educational policy in the 
University, that the best solution lies in a small 
Board akin to the present Board of Research Studies, 
well balanced between the different faculties and 
working in close co-operation with the Special Boards. 
As to the question whether an appeal against the 
House of Residents would ever be made under the 
Commission’s scheme, the writer differs absolutely 
from Sir William Ridgeway. Differences of opinion 
are too acute, and the fighting spirit of both sides too 
strong, to allow certain proposals to pass without a 
stern contest at every possible point. 

THE WRITER OF THE ARTICLE. 


Gravity Variations. 


Mr, R. D. OLDHAm’s letter in NATURE of November 
18, p. 665, makes the disquieting suggestion that the 
force of gravity at Dehra Dun may be subject to 
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fluctuations. The changes that he points out in the 
times of oscillation of the Indian pendulums can, 
however, be quite reasonably attributed to alterations 
in the lengths of the pendulums and errors of observa- 
tion, and are not, in my opinion, so grave as to warrant 
a belief in anything more fundamental. As Mr. Old- 
ham says, there is neither proof nor disproof of a change 
in gravity. But the discussion undoubtedly indicates 
a weak spot in the Indian operations, namely the 
connexion of Dehra Dun with Kew Observatory, 
which is the base station for this country. It rests 
on the results obtained with four pendulums swung at 
Kew and then transported to Dehra Dun and swung 
there. The pendulums have never been brought back 
to this country, so if they suffered any changes of 
length on the journey from Kew to Dehra Dun the 
value of g found at the latter place will be erroneous. 

It would, of course, have been necessary to under- 
take a return journey long ago if no corroboration of 
the result of the first journey had been available. 
There was, however, the strong corroboration afforded 
by Hecker’s observations in 1905, as mentioned by 
Mr. Oldham, and the valuable though less powerful 
evidence obtained by Alessio in 1906. Hecker’s result 
was of special value because at Jalpaiguri his apparatus 
was set up alongside the Indian one and simul- 
taneous observations were made using the same clock. 
Thus there was good reason to believe that the effects 
of fluctuations of temperature and variations in the 
clock’s rate—the chief sources of uncertainty—would 
be the same on both sets of observations, and that 
therefore the check on the Dehra Dun value of g 
would be nearly as satisfactory as if Dr. Hecker’s 
pendulums had been swung at Dehra Dun itself. 

The links forming the connexion of Dehra Dun with 
the value of g determined at Potsdam are as follows: 


Result. 
Potsdam—Kew (Putnam, 1900) 
Kew—Dehra Dun (Indian operations, 1904) 979°063 
Potsdam—Jalpaiguri (Hecker, 1905) 
Jalpaiguri—Dehra Dun (Indian, 1905) 979°065 
Potsdam—Genoa 
Genoa—Bombay (Alessio, 1906) 
Bombay—Dehra Dun (Indian, 1904) 979°059 


The probable error of each of these results may be 
estimated to be between +0:003 and +0:005. The 
agreement between them is therefore better than the 
probable errors would have allowed us to anticipate. 

Commander Alessio’s observations in 1913-14, how- 
ever, give a value of 979°079 for g at Dehra Dun, which 
differs from the above by nearly four times the 
probable error. 

Alessio’s observations were most carefully made 
with a strong equipment of eight pendulums, and 
carry great weight. They have not,so far as Iam aware, 
been published in detail as yet, and it is not possible 
to form a final judgment on them ; but in the article 
in the Rivista Marittima quoted by Mr. Oldham, there 
is a remark which may perhaps indicate a weak 
point. Commander Alessio says that the comparison 
of the times of oscillation of the pendulums at Genoa 
before and after the journey show that certain changes 
had taken place in the lengths of the individual pen- 
dulums, but that fortunately the length of the mean 
of the eight pendulums had remained absolutely un- 
changed. If the changes in the individual pendulums 
were large, and if they, or any of them, took place 
before the pendulums reached Dehra Dun, then the 
deduced value of g at Dehra Dun may be burdened 
with a considerable error. 

Whatever opinion may be formed when the whole 
of the details of Commander Alessio’s work are avail- 
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able for examination, it is clear that the Dehra Dun 
value of g should be strengthened by a new direct 
determination of the difference Kew—Dehra Dun. 

Thiscould bemade by sending the Indian pendulums 
back to Kew for a further set of observations to be 
made there, or, if the use of Invar pendulums is con- 
templated, then the new set of pendulums could be 
employed for this purpose. It is imperative that the 
value of g at Dehra Dun should be established so 
thoroughly as to be unimpeachable. 

G. P. LENox-CONYNGHAM. 
Trinity College, Cambridge, 
November 29. 


THE remarks by Mr. Oldham in Nature of November 
18, p. 665, relating to a suggested variation in gravity, 
are of great interest. As a result of measurements 
of g at Melbourne in 1913, a doubt as to the invari- 
ability of g relative to that at Potsdam was forcibly 
borne to mind. The report (Gravity Observations, 
British Antarctic Expedition, 1910-1913) which 
gives the results of the Melbourne measurements, 
has been delayed in the press, but it is felt that there 
is some evidence in this case of a lack of constancy 
in the value of g relative to Potsdam. 

The problem is discussed in greater detail from 
another point of view in the Glaciological Report 
(Wright and Priestley), which is due to appear 
shortly. C. S. WRIGHT. 

Wey Lodge, Portmore Park, Weybridge, 

November 20. 


Action of Cutting Tools. 


In the interesting letters by Mr. Mallock and Prof. 
Coker which have recently appeared in NATURE, some 
points of importance to the elucidation of the action 
of a tool when operating on materials have been 
raised. 

Mr. Mallock appears to adhere to the view expressed 
in his paper of 1881 that the action is simply a 
phenomenon of shear. H. Tresca, however, two years 
after Mr. Mallock’s paper showed in his classical and 
extensive ‘“‘ Mémoire sur le rabotage des métaux ”’ 
(Mémoires présentés par divers savants a l’ Académie 
des Sciences de l’ Institut de France. Tome 27, No. 1, 


Fic. 1. 


1883) that the phenomenon was primarily one of 
plastic flow. The periodic rupture of the chip which 
takes place is subsequent to the plastic flow stage 
and depends upon the nature of the material being 
operated upon, the angle the tool face presents to 
the advancing stream of material, and the velocity 
with which the material moves relative to the tool. 

This stage of the action is complex and does not 
appear to be understood fully. The plastic flow 
stage, however, is comparatively simple. 

In the diagram (Fig. 1) suppose that the tool T 
ae a plane face square to the advancing material. 

he portion A, which will ultimately form the chip 


NO. 2774, VOL. II0] 


D, as it approaches the tool begins to flow in region 
B, which is Tresca’s zone d’activité. The flow reaches 
a maximum in the region C from which the chip or 
jet of metal D emerges, and Tresca in the light of the 
results of his remarkable and historical investigations 
on the flow and deformation of solids likens the action 
to the flow of the metal through a tube of shape ABC 
with its orifice open horizontally at the top part of 
C. Since no change in the density takes place the 
product of the co-ordinates xy (where the origin is at 
the tool edge) of a point on any surface in B and C 
continuous with a horizontal plane in A must be 
constant, so that the traces of these surfaces in the 
sides and also the free edges of B are hyperbolas. 

This zone B can be seen in some of the beautiful 
photographs of cutting tools published by Mr. J. F. 
Brooks (Proc. Inst. Mech. Engrs., 1905, p. 365) and 
more especially in the last photograph of Plate to. 
If now vertical lines be scribed upon the sides, the 
state of affairs during flow of a material which does 
not rupture for large body-shifts, such as lead, is 
represented by Tresca in Fig. 2. 


Here the maximum slide velocity is at the edge of 
the tool and in the horizontal plane through the edge. 
But one of the two important principles enunciated 
by Tresca is that during flow the maximum shear 
and maximum slide velocity are co-directional. We 
should therefore expect the material to rupture along 
this horizontal plane, and I think this can clearly be 
seen in Plate 11 of Brooks’s photographs of the tool in 
action on mild steel. 

Turning now to Prof. J. T. Nicolson’s and Dempster 
Smith’s experiments (Engineer, 1905, p. 358) and their 
diagram of the formation of a chip (Fig. 9), it may be 
seen that though the diagram is complicated by 
rupture phenomena and by the fact that the tool is 
acting on a wedge-shaped part of the forging, Tresca’s 
representation of the plastic phenomena is well sub- 
stantiated and the maximum shear is clearly seen in 
the initial stages. 

The start of rupture along the horizontal plane is 
also clearly shown by Frederick Taylor in his presi- 
dential address before the American Society of 
Mechanical Engineers in 1906 (vol. 28), which is a 
monumental work on “‘ The Art of Cutting Metals.” 

The same views are expressed by C. Codron in his 
extensive series of “‘ Expériences sur le travail des 
machines-outils pour les métaux,”’ published in the 
‘* Bulletin de la Société d’ Encouragement pour I’ Industrie 
Nationale,’ 1903-1905. 

The second important principle enunciated by 
Tresca, namely, the maximum shear across any face of 
a small right six face is a constant = K (Tresca’s plastic 
modulus), together with the one already mentioned, 
enabled Saint Venant to develop the general equa- 
tions of plastico-dynamics. If the mathematicians 
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tion is made at the capricious decision of a body of 
resident conservatives who, through the Senate, wield 
a wholly disproportionate power on matters vitally 
affecting the well-being of the University.’’ Yet he 
had just admitted that only thrice in twenty-five years 
has the Senate come up in force, and that only once 
did it outvote the resident majority. His picture of 
wicked conservatives ‘‘ constantly ’’ calling up non- 
residents to oppose progressive Radicals is just as 
devoid of fact as the assumption that Radicals are 
always progressive. 

When, in 1910, a like charge was made against the 
Senate, I recited in the Senate-House a list of much- 
needed reforms and progressive measures (in all of 
which I was concerned), e.g. a proper audit and 
control of Departmental funds, the reform of the 
Press, the reform of the Fizwilliam Museum, the 
founding of the Departments of Anthropology and of 
Architecture, etc., etc. (all of which had later to be 
carried out), and I charged to their faces the Radical 
leaders who then controlled the Council, with heading 
the obstruction to all these reforms. No one then or 
since has disputed my allegations. The suggestion 
that resident conservatives are an insignificant body 
is disproved by our important gains in the late 
elections to the Council (even without the much- 
needed secret ballot). My critic does not deny that 
the proposals of the Report respecting the powers of 
the Senate, the constitution of the Council and of the 
Board of Studies and Research go much further than 
the proposals made by the committee of younger 
graduates (men under 40) who represent the most 
advanced opinion among residents. They wish that 
the ultimate decision on statutes should rest with the 
Senate, and that the professoriate should keep its 
representation on the Council, and have some on the 
proposed new Board of Studies. 

WILLIAM RIDGEWAY. 

Flendyshe, Fen Ditton, Cambridge, 

December 2. 


LEAVING on one side the more personal aspects of 
Sir William Ridgeway’s letter—his zeal for progressive 
reforms and the disingenuousness of his critic—a reply 
may be made to one or two of the points raised by 
him. He is mistaken in saying that the committee 
of younger graduates (men under 40) represent the 
most advanced opinion among residents. They have 
not unfairly been nicknamed ‘‘ The Cambridge 
Whigs.” Even this body, however, has suggested 
that members of the General Board (or Board of 
Studies and Research) should be nominated by the 
Council and that the Board should be reduced in size 
by abandoning the direct representation of the 
Special Boards of Study. It is held by many, who 
are equally keen with Sir William Ridgeway on the 
independent development of educational policy in the 
University, that the best solution lies in a small 
Board akin to the present Board of Research Studies, 
well balanced between the different faculties and 
working in close co-operation with the Special Boards. 
As to the question whether an appeal against the 
House of Residents would ever be made under the 
Commission’s scheme, the writer differs absolutely 
from Sir William Ridgeway. Differences of opinion 
are too acute, and the fighting spirit of both sides too 
strong, to allow certain proposals to pass without a 
stern contest at every possible point. 

THE WRITER OF THE ARTICLE. 


Gravity Variations. 


Mr. R. D. OLpHAm’s letter in NATURE of November 
18, p. 665, makes the disquieting suggestion that the 
force of gravity at Dehra Dun may be subject to 
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fluctuations. The changes that he points out in the 
times of oscillation of the Indian pendulums can, 
however, be quite reasonably attributed to alterations 
in the lengths of the pendulums and errors of observa- 
tion, and are not, in my opinion, so grave as to warrant 
a belief in anything more fundamental. As Mr. Old- 
ham says, there is neither proof nor disproof of a change 
in gravity. But the discussion undoubtedly indicates 
a weak spot in the Indian operations, namely the 
connexion of Dehra Dun with Kew Observatory, 
which is the base station for this country. It rests 
on the results obtained with four pendulums swung at 
Kew and then transported to Dehra Dun and swung 
there. The pendulums have never been brought back 
to this country, so if they suffered any changes of 
length on the journey from Kew to Dehra Dun the 
value of g found at the latter place will be erroneous. 

It would, of course, have been necessary to under- 
take a return journey long ago if no corroboration of 
the result of the first journey had been available. 
There was, however, the strong corroboration afforded 
by Hecker’s observations in 1905, as mentioned by 
Mr. Oldham, and the valuable though less powerful 
evidence obtained by Alessio in 1906. Hecker’s result 
was of special value because at Jalpaiguri his apparatus 
was set up alongside the Indian one and simul- 
taneous observations were made using the same clock. 
Thus there was good reason to believe that the effects 
of fluctuations of temperature and variations in the 
clock’s rate—the chief sources of uncertainty—would 
be the same on both sets of observations, and that 
therefore the check on the Dehra Dun value of g 
would be nearly as satisfactory as if Dr. Hecker’s 
pendulums had been swung at Dehra Dun itself. 

The links forming the connexion of Dehra Dun with 
the value of g determined at Potsdam are as follows: 

Result. 

Potsdam—Kew (Putnam, 1900) 


Kew—Dehra Dun (Indian operations, 1904) 979°063 


Potsdam— Jalpaiguri (Hecker, 1905) 
Jalpaiguri—Dehra Dun (Indian, 1905) 


979°005 


Potsdam—Genoa 
Genoa—Bombay (Alessio, 1906) 
Bombay—Dehra Dun (Indian, 1904) 


The probable error of each of these results may be 
estimated to be between +0:003 and +0005. The 
agreement between them is therefore better than the 
probable errors would have allowed us to anticipate. 

Commander Alessio’s observations in 1913-14, how- 
ever, give a value of 979-079 for g at Dehra Dun, which 
differs from the above by nearly four times the 
probable error. 

Alessio’s observations were most carefully made 
with a strong equipment of eight pendulums, and 
carry great weight. They have not,so far as I am aware, 
been published in detail as yet, and it is not possible 
to form a final judgment on them ; but in the article 
in the Rivista Marittima quoted by Mr. Oldham, there 
is a remark which may perhaps indicate a weak 
point. Commander Alessio says that the comparison 
of the times of oscillation of the pendulums at Genoa 
before and after the journey show that certain changes 
had taken place in the lengths of the individual pen- 
dulums, but that fortunately the length of the mean 
of the eight pendulums had remained absolutely un- 
changed. If the changes in the individual pendulums 
were large, and if they, or any of them, took place 
before the pendulums reached Dehra Dun, then the 
deduced value of g at Dehra Dun may be burdened 
with a considerable error. 

Whatever opinion may be formed when the whole 
of the details of Commander Alessio’s work are avail- 
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able for examination, it is clear that the Dehra Dun 
value of g should be strengthened by a new direct 
determination of the difference Kew—Dehra Dun. 

Thiscould be made by sending the Indian pendulums 
back to Kew for a further set of observations to be 
made there, or, if the use of Invar pendulums is con- 
templated, then the new set of pendulums could be 
employed for this purpose. It is imperative that the 
value of g at Dehra Dun should be established so 
thoroughly as to be unimpeachable. 

G. P. LENox-CONYNGHAM. 
Trinity College, Cambridge, 
November 29. 


THE remarks by Mr. Oldham in Nature of November 
18, p. 665, relating to a suggested variation in gravity, 
are of great interest. As a result of measurements 
of g at Melbourne in 1913, a doubt as to the invari- 
ability of g relative to that at Potsdam was forcibly 
borne to mind. The report (Gravity Observations, 
British Antarctic Expedition, 1910-1913) which 
gives the results of the Melbourne measurements, 
has been delayed in the press, but it is felt that there 
is some evidence in this case of a lack of constancy 
in the value of g relative to Potsdam. 

The problem is discussed in greater detail from 
another point of view in the Glaciological Report 
(Wright and Priestley), which is due to appear 
shortly. C. S. WRIGHT. 

Wey Lodge, Portmore Park, Weybridge, 
November 20. 


Action of Cutting Tools. 


In the interesting letters by Mr. Mallock and Prof. 
Coker which have recently appeared in NATURE, some 
points of importance to the elucidation of the action 
of a tool when operating on materials have been 
raised. 

Mr. Mallock appears to adhere to the view expressed 
in his paper of 1881 that the action is simply a 
phenomenon of shear. H. Tresca, however, two years 
after Mr. Mallock’s paper showed in his classical and 
extensive ‘‘ Mémoire sur le rabotage des métaux ” 
(Mémoires présentés par divers savants a l’ Académie 
des Sciences de l’ Institut de France. Tome 27, No. 1, 


Fic. 1. 


1883) that the phenomenon was primarily one of 
plastic flow. The periodic rupture of the chip which 
takes place is subsequent to the plastic flow stage 
and depends upon the nature of the material being 
operated upon, the angle the tool face presents to 
the advancing stream of material, and the velocity 
with which the material moves relative to the tool. 

This stage of the action is complex and does not 
appear to be understood fully. The plastic flow 
stage, however, is comparatively simple. 

In the diagram (Fig. 1) suppose that the tool T 
presents a plane face square to the advancing material. 
The portion A, which will ultimately form the chip 
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D, as it approaches the tool begins to flow in region 
B, which is Tresca’s zone d’activité. The flow reaches 
a maximum in the region C from which the chip or 


| jet of metal D emerges, and Tresca in the light of the 


results of his remarkable and historical investigations 
on the flow and deformation of solids likens the action 
to the flow of the metal through a tube of shape ABC 
with its orifice open horizontally at the top part of 
C. Since no change in the density takes place the 
product of the co-ordinates xy (where the origin is at 
the tool edge) of a point on any surface in B and C 
continuous with a horizontal plane in A must be 
constant, so that the traces of these surfaces in the 
sides and also the free edges of B are hyperbolas. 
This zone B can be seen in some of the beautiful 
photographs of cutting tools published by Mr. J. F. 
Brooks (Proc. Inst. Mech. Engrs., 1905, p. 365) and 


| more especially in the last photograph of Plate ro. 


If now vertical lines be scribed upon the sides, the 
state of affairs during flow of a material which does 
not rupture for large body-shitts, such as lead, is 
represented by Tresca in Fig. 2. 


Here the maximum slide velocity is at the edge of 
the tool and in the horizontal plane through the edge. 
But one of the two important principles enunciated 
by Tresca is that during flow the maximum shear 
and maximum slide velocity are co-directional. We 
should therefore expect the material to rupture along 
this horizontal plane, and I think this can clearly be 
seen in Plate 11 of Brooks’s photographs of the tool in 
action on mild steel. 

Turning now to Prof. J. T. Nicolson’s and Dempster 
Smith’s experiments (Engineer, 1905, p. 358) and their 
diagram of the formation of a chip (Fig. 9), it may be 
seen that though the diagram is complicated by 
rupture phenomena and by the fact that the tool is 
acting on a wedge-shaped part of the forging, Tresca’s 
representation of the plastic phenomena is well sub- 
stantiated and the maximum shear is clearly seen in 
the initial stages. 

The start of rupture along the horizontal plane is 
also clearly shown by Frederick Taylor in his presi- 
dential address before the American Society of 
Mechanical Engineers in 1906 (vol. 28), which is a 
monumental work on “ The Art of Cutting Metals.” 

The same views are expressed by C. Codron in his 
extensive series‘ of ‘‘ Expériences sur le travail des 
machines-outils pour les métaux,’’ published in the 
‘* Bulletin de la Société d’ Encouragement pour I’ Industrie 
Nationale,’’ 1903-1905. 

The second important principle enunciated by 
Tresca, namely, the maximum shear across any face of 
a small right six face is a constant = K (Tresca’s plastic 
modulus), together with the one already mentioned, 
enabled Saint Venant to develop the general equa- 
tions of plastico-dynamics. If the mathematicians 


the | 
an, 
ons 
va- 
ant 
nge 
tes 
the 
ry, 
Sts 
at 
ing 
ick 
of 
he 
1S. 
er- 
of 
le. 
ed 
by 
| 
us | 
il- | S 
ts SW i/, 
ne 
| 
| SN | | | | 
3 | Fic. 2. 
| 
Y 
| 
| 
| 
| 3 
Dil! 
| 
| : 


876 


NATURE 


[DECEMBER 30, 1922 


could concentrate on this subject, they would do 
industry a real service, for nearly all industrial opera- 
tions such as punching, shearing, forging, milling, 
spinning, and, of course, the turning of metals, are 
plastic flow phenomena. 

During experiments I carried out with heavy lathes 
in 1908 for the purpose of finding the most economical 
high-speed steel to use, I encountered some chips 
which were not only straight but actually presented 
concavity to the tool face, and I have one of these 
chips now. They were produced at very high speed 
on steel, and are mentioned in the discussion of a 
em read before the Siemens’ Stafford Engineering 

ociety in 1908 (Proc., vol. 1, p. 93), on ‘‘ The Plastic 
Deformation of Solids.” 

Brewster’s beautiful photo-elastic method and 
Professor Coker’s important applications of it en- 
able the stresses during e/astic strain of the tool and 
material in the region A to be computed, but Taylor, 
in the work cited, has shown how a tool should be 
forged and supported on the saddle to give it maxi- 
mum life and maximum strength. 

Unfortunately for engineering industry in this 
country, nearly all lathes are built with the vertical 
space between the upper surface of the tool rest and 
the line of centres far too small to enable Taylor’s 
important conclusions to be put into practice. 

ALAN POLLARD. 

Imperial College of Science and Technology, 

November 29. 


I GATHER from Mr. H. S. Rowell’s letter published 
in Nature for December 9 that, while interested in 
the subject of the flow of metals in shavings, he is not 
altogether familiar with the work that has already 
been done on the subject. In a comprehensive 
*“Mémoire sur le rabotage des métaux ”’ (which can- 
not be so well known as I have hitherto believed) 
published more than forty years ago, M. H. Tresca 
investigated the question of the curling of shavings, 
both experimentally and mathematically, the actual 
flow of the metal (expressed by a coefficient de 
véduction) being especially selected for study under 
very varied conditions. The following quotation 
indicates only part of the scope of the work: ‘ Ces 
phénoménes sont aussi ceux dans lesquels, pour la 
premiére fois, les métaux les plus durs, tels que 
Vacier, le fer, se comportent en réalité comme le 
plomb, comme le savon, comme le cire, nous dirions 
presque comme les liquides, tant est complet le 
tapprochement que l’on doit faire entre les rides de 
nos différents copeaux et de véritables vagues de 
métal.”’ 

The memoir is published as one of the ‘“‘ Mémoires 
présentés par divers savants a l’Académie des 
Sciences de l'Institut de France,”’ tome xxvii., 1883. 
Those familiar already with the beauty of the results 
obtained will pardon this effort to direct the atten- 
tion of others to the work. 

E. N. pa C. ANDRADE. 

Artillery College, Woolwich, 

December 11. 


The Secondary Spectrum of Hydrogen. 


StncE the negatively charged hydrogen atom is 
known to exist, from work on positive rays, it seemed 
likely that Silberstein’s particular solution of the 
three-body problem, applied by him to the case of 
neutral helium (Astrophys. Jour., September 1922) 
should also be applicable in this case. Consequently 
the formula used by him was modified so as to apply 
to hydrogen (charge E instead of 2E, and hence N 
instead of 4N), and also a small but important correc- 


NO. 2774, VOL. 110] 


tion was made to the value of N so as to take account 
of the fact that with two electrons instead of one, 
the correction to the mass of the electron for the 
finite mass of the nucleus is no longer the same. 

It was assumed as a first approximation that the 
electrons would be arranged antipodally, and conse- 
quently the forces would be again central. So 
Curtis’s value of N for hydrogen was corrected so 
as to apply to a nucleus of infinite mass : 

m 
Nz =Nu(1+ 
Frequencies were then calculated from the formula 
I 
v= N, ( net 

These frequencies were then sought for in the 
secondary spectrum of hydrogen; it is known that 
negatively charged atoms are to be found in hydrogen 
at fairly high pressures with intensity quite com- 
parable with that of the positively charged atom 
(“ Rays of Positive Electricity,”’ p. 39). As a result 
it was found that 47 lines in the secondary spectrum 
agreed with the calculated values within an absolute 
error of one unit of frequency, taking integral values 
of n, and m, from 1 up to 10, and values of m, from 
I to 15, while m, was taken as 2 and 3. 

This means that the frequencies can be looked on 
as a kind of “‘ summation tone,” being the sums of a 
Balmer or a Paschen frequency and a frequency in 
the infra-red. 

It was also found that in several cases a physica! 
similarity of behaviour was common to “ series ’’ 
of the lines grouped according to the m’s and n’s 
concerned, though this was not exclusively true. 
As a standard of reference for the observed frequencies 
the values obtained by Merton and Barratt (Phil. 
Trans. A, 1922, pp. 388-400) were employed. 

As typical may be given the following :— 


Formula. Calculated. Observed. Error dy, Character, 


16934°9 -16934°5I 24+ +CD 


17192°3 17192°14 +o'16 6++CD++HP+He 


1752776 17527°47 +013 3++CD+HP ++He 


17638°8 17639°89 —1-09 o++CD +-+He 


18289°8 18288-26 +0°54 


19623°4 19622°74 +0°66 


20240°7 20240°71 —o-or 


33 

In the foregoing table, the figures in the last 
column refer to intensity and the symbols to the 
physical properties of the lines as given by Merton 
and Barratt (doc. cit.). 

It is hoped to complete these and similar calcula- 
tions shortly and also to investigate the conditions 
under which these lines should be enhanced. 

A. C. MENZIES. 

Physics Laboratory, The University, Leeds, 

December 8. 


Science and the Empire. 


THE admirable sentiments expressed in the leading 
article in NATURE of December 16 will undoubtedly 
be re-echoed by every scientific worker in the country. 
In stating, however, that the British Science Guild is 
the only organisation which exists to undertake the 
propaganda work ‘‘ for the extension of an under- 
standing of the influence of scientific research and its 
results,’’ the very effective propaganda which is being 
carried out by scientific workers themselves under the 
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zgis of the National Union of Scientific Workers is 
overlooked. 

Of this body you say “it is a Trade Union affiliated, 
we believe, to the Labour Party, and it exists to 
secure suitable conditions of work and payment for 
its members rather than for the extension of natural 
knowledge.’’ In that statement truth and error are 
intermingled. The National Union of Scientific 
Workers is a registered Trade Union; it registered 
as such when industrial and Civil Service joint councils 
on the Whitley plan were being set up and when it 
was announced that none but members of Trade 
Unions would be given representation on those bodies. 
The Employers’ Federations registered as Trade 
Unions also and for the same reasons. But the 
National Union of Scientific Workers is not affiliated 
to the Labour Party or to any political party ; it has 
no political funds, and it imposes no restraints upon 
the political activities of its members, three of whom 
stood for Parliament at the recent election, one in 
the Conservative interest and the other two as Labour 
candidates. 

Again, while it is true that the National Union of 
Scientific Workers exists to secure suitable conditions 
of work and payment for its members—and all other 
scientific workers incidentally—it considers that the 
best way to do this is by raising the professional 
standard of scientific workers by improved training 
and education, and making them aware of their 
importance as citizens on one hand, and on the other, 
by pointing out to employers and captains of industry 
that it is an economy to employ the best scientific 
workers, to encourage research, and to assist the 
universities. In order to persuade private employers, 
corporations and governing bodies to deal justly with 
scientific staffs, it is true that the Union would be 
prepared to follow the methods employed by such 
bodies as the British Medical Association; but it 
believes with the British Science Guild that the 
attitude of the general public towards science is due 
to ignorance or apathy. Accordingly, it puts pro- 
paganda efforts, designed to cure these diseases, in 
the forefront of its programme, hoping thereby to 
increase the demand from industry and the State for 
the best scientific knowledge. It is ready to co- 
operate with any other body for this purpose, and to 
assist any political party with its advice on matters 
appertaining to science and scientific workers. It 
believes, however, that scientific workers themselves 
must be their own propagandists, and that the first 
step towards really effective action is unity in the 
profession of science. A. G. CHURCH, 

General Secretary. 
National Union of Scientific Workers, 

25 Victoria Street, 
Westminster, London, S.W.1, 
December 18. 


[THE National Union of Scientific Workers is an 
occupational organisation ; therefore its propaganda 
efforts, useful as they are, are naturally regarded by 
the public as arising from self-interest. The British 
Science Guild, on the other hand, requires no technical 
or other qualification for membership ; and, as was 
pointed out in our article, it bears the same relation 
to scientific workers that the Navy League does to 
the Royal Navy. It seems to us that a body of this 
type, in which citizens engaged in many and diverse 
departments of national life are concerned, can afford 
much more effective and disinterested support of 
science than is possible by any group consisting of 
members of the profession alone. That was the 
main point of the article to which Major Church 
refers, and we see no reason to depart from it.— 
Evitor, 
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The Hermit-crab (E, bernhardus) and the 
Anemone (C. (Sagartia) parasitica). 


In Nature of December 2, p. 735, I described 
observations and experiments on the common hermit- 
crab (EF. bernhardus) with its messmates, the anemone 
(C. (Sagartia) parasitica) and the polychete worm 
Nereis fucata. By the kindness of Mr. Hugh Main, 
it has been pointed out that the observations men- 
tioned above with regard to the natural position 
of the anemone confirm those of J. Sinel (p. 39, 
“An Outline of the Natural History of our Shores,” 
1906). Sinel states that ‘‘ the woodcuts that appear 
in many text-books—even our high-class ones— 
which represent this anemone and its congener, are 
in one respect incorrect. The anemone is always 
represented as upright—palm-tree like—on the top 
of its equipage, as if its chief object were display— 
or a ride. I have invariably found the anemone 
affixed to the rear of the shell and in such a position 
that when the hermit is at a meal or even moving 
about, the margin of the tentacles just touch the 
ground, like some patent sweeping-machine. It, no 
doubt, finds this position a paying one.”’ 

Sinel’s unique and fascinating book contains a fund 
of information hidden away ina popular description 
of natural history onthe shore. Itis plain that, owing 
probably to the popular character of the book, many 
naturalists have passed over important original obser- 
vations described therein by Sinel, whose knowledge 
of the biology of the shore has probably never been 
equalled. 

Sinel’s observations were previously unknown to 
me, but the agreement in the two sets of independent 
observations is valuable in opposing a traditional 
error, and will be sufficient to establish the correct- 
ness of the interpretations; the natural position of 
the anemone on the hermit-crab was clearly first 
shown by Sinel. J. H. ORTON. 

Marine Biological Laboratory, 

Plymouth, December 13. 


Winter Thunderstorms. 


May I through your columns again ask for reports 
of thunderstorms occurring in the British Islands 
between January 1 and March 31? With the help 
of your readers and of observers of the British 
Rainfall Organization I was able to collect a mass 
of information on winter thunderstorms for I916, 
1917, 1918, and 1920, from which it appears that on 
more than 40 per cent. of the days in question, 
thunderstorms occurred somewhere in the British 
Islands. In collaboration with the Meteorological 
Office I propose to collect information again. The 
chief points to be noticed are the times at which 
the storms occur, and especially the times of passage 
of such storms as pass overhead ; whether a severe 
storm or whether there are only one or two flashes 
of lightning or only one or two claps of thunder ; 
whether there is a change of wind or a drop of 
temperature with the storm; whether there is rain, 
hail, or snow ; in the case of lightning seen at night 
the direction in which it occurs; and any other 
information the observer thinks of interest. Reports 
are wanted especially from the west and north of 
Scotland, and from the south-west, west, and north- 
west of Ireland, but any information however slight 
from any district in the British Islands will be of 
great use to the investigation. Reports should be 
sent by postcard or letter to my address (not to 
the Meteorological Office). C. J. P. Cave. 


Stoner Hill, Petersfield, December 20. 
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:” 1916 a committee was formed by the Institu- 

tion of Civil Engineers under the chairmanship 
of the late Sir William Matthews, with sixteen members 
of the Institution to investigate the “ Deterioration 
of Structures exposed to Sea Action.” The project 
was, in the first instance, submitted to the Depart- 
ment of Scientific and Industrial Research, which gave 
it every encouragement and promised the committee 
substantial financial assistance which has already 
amounted to several thousand pounds. 

An important part of the committee’s investigations 
is that connected with the corrosion of iron and steel 
structures exposed to sea action. In an exception- 
ally well-illustrated paper, read before the Institution 
of Civil Engineers on April 4, 1922, Sir Robert Hadfield 


A 


SES, 


Fic. 1.—Mild steel (with o-7 per cent. manganese). 
Longitudinal section x 100 (untreated). 


gives a detailed account of the progress of the work 
down to that date. 

The committee decided to expose fourteen types of 
ferrous material to sea action in various parts of the 
world and to determine by quantitative measurement 
their relative powers of resistance towards corrosion. 
The metals comprised “ Armco ” iron, Swedish char- 
coal and wrought irons, four types of carbon steel, 
cupriferous, nickel and stainless steels, and two 
samples of cast iron, cold and hot blast respectively. 
With the exception of the cast irons, the various 
metals were prepared in the form of rolled plates 
measuring 24 inches in length, 3 inches in breadth 
and o-5 inch in thickness. The cast irons were of 
like dimensions, and were prepared by casting in the 
ordinary way. No further heat treatment was ac- 
corded the metals, for the committee considered that 
the tests would be of a more practical character if 
carried out with the metals in a condition resembling 
as closely as possible that obtaining in constructive 
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The Corrosion of Ferrous Metals. 


work. In general the specimens were allowed to 
retain their outer skin of oxide, normally present on 
the rolled or cast metals; in two cases, however, 
additional specimens were prepared from which the 
skin was removed by grinding, in order to obtain 
information as to the effect of oxide layers upon thi 
corrodibility of the metal. 

Specimens of all the metals were subjected to various 
mechanical tests, such as the Izod and Frémont shock 
tests, and the Brinell hardness test. Tensile tests 
were carried out on bars cut in the longitudinal direc- 
tion. Save in the case of the cast irons the bars were 
marked at regular intervals along their lengths, 
and, after pulling, their elongations from point to 
point were carefully determined. This was done in 


Fic. 2.—Mild steel (with 0-7 per cent. manganese). 
Transverse section Xx 600 (untreated). 


order to ascertain the effect of strain upon the corrodi- 
bility of the metal, the intention being to cut smal! 
test pieces from different parts of the strained bars 
and subject them to laboratory corrosion. 

A duplicate set of tensile test bars, machined read) 
for testing, was prepared for-immersion in that condi- 
tion in the sea at Plymouth. After a prolonged 
exposure they will be removed and examined with 
the view of determining whether or not the mechanica! 
qualities of the material are impaired. Very little 
work has been carried out on this aspect of the subject 
and the results obtained should prove of particular 
interest and value. 

In addition to the foregoing, one bar of each material, 
excepting the cast-iron specimens, was suitably heat- 
treated in order to obtain test-data representing the 
physical properties of the materials under optimum 
conditions. The results obtained are detailed in the 
Appendix to Sir Robert Hadfield’s paper and illustrate 
in a striking manner the enormous superiority in every 
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way of the heat-treated over the untreated metal. 
One illustration will suffice. In the case of mild steel, 
containing 0-25 per cent. carbon and o7 per cent. 
manganese, the yield point was raised by the heat 
treatment from 22-2 to 30°5 tons per square inch ; the 
maximum stress from 33°5 to 42°8 tons; while the 
Brinell Ball Hardness Numbers rose from 145 to 197. 

Needless to say, all the metals have been subjected 
to careful chemical analysis, and both the treated 
and untreated specimens have been studied photo- 
micrographically, horizontal and longitudinal sections 
having been prepared of all the metals save the cast 
irons. This was rendered desirable in view of the 
fact that all the wrought irons and steels had been 
rolled. The longitudinal sections were taken at ‘100 
diameters magnification, this being regarded as par- 


FiG.. 3.—Mild steel (with 0-7 per cent. manganese). 
Longitudinal section x 100 (treated goo® water : 700° water). 


ticularly suitable for examining the elongation of crystal 
grains due to rolling; the transverse sections were 
photographed at 600 diameters. Fifty-four beautiful 
reproductions of the photomicrographs are given in 
the paper, and four of these are reproduced in these 
columns through the courtesy of the Institution of 
Civil Engineers. 

It is to be anticipated that the microstructure 
of the metals will play an important part in their 
powers of resistance to corrosion. Correlation of the 
micrographs and mechanical tests reveals several 
interesting features. In so far as the wrought irons 
are concerned, the heat treatment, by reducing the 
grain size, distinctly improves the shock test figures. 
The effect of heat treatment on the carbon steels 
has been, in the main, in the direction of preventing 
the marked separation of ferrite and pearlite, such 
as exists in the bars as rolled, and thus to produce 
a more homogeneous structure. This is well illus- 
trated in the accompanying photographs. 

This serves, in a large measure, to account for the 


NO. 2774, VOL. 


better shock test results obtained with the treated 
material. It is calculated that in one of the mild 
steel specimens the number of grains per square inch 
is 820,000, while, when heat-treated, including quench- 
ing, the ferrite grains number about 5 million per 
square inch. This gives an idea of the closeness of 
the structure and the greater homogeneity produced 
by suitable heat treatment. 

The necessary bars having been prepared, the com- 
mittee werenow faced withnumerous problems connected 
with their despatch to various parts of the world, namely 
to Plymouth, Auckland, Colombo, and Halifax (Canada). 
One of the most difficult of these was the method of 
marking the bars. In view of the possibility in some 
instances of very severe corrosion, there was a distinct 
probability that any ordinary marking would be obliter- 


Fic. 4.—Mild Steel (with 0-7 per cent. manganese). 
Transverse section X 600 (treated goo°,water : 700° water). 


ated. It was intended that, when exposed to corroding 
influences, the two ends of the bars should be firmly 
embedded in concrete in a special frame erected for 
the purpose. Although a precise record would be 
kept of the position of each specimen in the frame, 
which would serve as some protection against mixing, 
there was the further danger that badly corroded bars 
might fall out of place and their identity be lost. 
The difficulty was eventually overcome by an ingenious 
system suggested by Mr. Maurice F. Wilson, a member 
of the committee, and now the chairman. The 
method consists in having one, two, or three holes 
drilled through the plates at both ends where they 
will be preserved by the enveloping layers of concrete. 
The holes are drilled in different positions ; those at 
one end give what is termed the “ classification letter ” 
and indicate the type of metal, whether, for example, 
it is Swedish iron or cupriferous steel. At the opposite 
end the holes indicate the number of the bar. 

In order to determine the effect of strain and of 
contact of dissimilar metals a few bars were bent at 
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right angles, others were fitted with ordinary rivets 
and bolts, while others were bolted one to the other. 
When all the bars had been carefully weighed they 
were packed in tin-lined cases and despatched to their 
respective destinations. The committee arranged that, 
at each place, one set of bars should be completely 
immersed in sea water; one immersed at half tide 
level, thereby becoming alternately wet and dry ; 
and one set should be exposed to the sea air only. 

When this comprehensive piece of research work 
is completed, the results should be of the greatest 
value not only to engineers but to all concerned in 
the use of ferrous metals. 

Sir Robert Hadfield also gives an interesting account 
of the employment by the Admiralty of stainless steel 
during the war. Considerable difficulty had been 
experienced in consequence of the rapid corrosion of 
the diaphragms used in connexion with submarine 
hydrophones, which were put out of service in a com- 
paratively short time. Messrs. Hadfield submitted 
experimental diaphragms of steel containing about 
36 per cent. of nickel, and others of steel with a 12 to 
14 per cent. chromium content. The latter alloy, 
the so-called “stainless steel,’ quickly proved its 
superiority, and was finally employed for the hydro- 
phones. Although the nickel steel was very resistant 
to corrosion, its acoustic properties were not so good. 
These depend not only on the hardness of the metal 
but also upon its elastic limit, in both of which points 
the chromium steel was the superior. The diaphragms 
were placed in the hull of the submarine several feet 
below the water line, and it was noticed that although 
the surrounding plates of ordinary steel were soon 
covered with barnacles the chromium steel was entirely 
free. One of the diaphragms, after having been 
immersed in sea water under service conditions for 


six months was found to have undergone practically 
no alteration. A small film of a dark-brown deposit 
was noticed patchwise here and there on the surface, 
but this was easily rubbed away with the finger, 
revealing the bright metal beneath. 

One diaphragm did manifest local corrosion, and a 
photomicrographic examination revealed a coarse grain 
due, in all probability, to over-heating. A portion 
was suitably heat-treated and restored to a normal 
condition, after which it showed the usual full resist- 
ance to corrosion. 

As this chromium steel is one of the metals employed 
by the Corrosion Committee in their programme of 
tests, it will be particularly interesting, in view of the 
foregoing results, to see how this metal behaves. 

In conclusion Sir Robert Hadfield very rightly directs 
attention to the economic importance of the problems of 
corrosion. Accurate statistics on the subject are, for 
obvious reasons, unobtainable, but Sir Robert estimates 
that the annual cost of wastage due to rusting is probably 
well over 700 million pounds sterling, this sum includ- 
ing an estimate for the cost of galvanising the metal, 
and allowance being made for painting, sheathing, 
etc., all of which processes would usually be unnecessary 
if the metal were not so prone to oxidise. 

One feature of this estimate deserves special attention. 
The amount of the annual production of iron and steel 
by no means represents an equal increase in the world’s 
stock of these materials. The quantity swallowed 
up merely in replacing wastage is enormous. We 
unite with the author in the hope that his memoir 
“‘ will arouse still more attention than the subject has 
received in the past, and will create greater interest 
in the production of alloy steels, which have the 
capacity of resisting corrosion, if not entirely, at any 
rate to a much greater exient.” 


The American Museum of Natural History. 


HANKS to the ideals of its president, the en- 
thusiasm of its staff, and the abundant illustra- 
tions, the reports of the American Museum of Natural 
History are always interesting reading, and that for 
1921 forms no exception. Indeed the president, Prof. 
H. F. Osborn, lays particular stress on this report, and 
he has reissued certain pages of it in a neatly bound 
booklet under the title of “The American Museum 
Ideal.” That ideal he expresses in the words of 
Francis Bacon: “a model of universal nature made 
private. .. . A goodly huge cabinet, wherein what- 
soever the hand of man by exquisite art or engine hath 
made rare in stuff, form, or motion; whatsoever 
singularity, chance, and the shuffle of things hath 
produced ; whatsoever nature hath wrought in things 
that want life and may be kept, shall be sorted and 
included.” 

In short, the American Museum is become a world 
museum, and to that end it is sending out its explorers 
all over the world to gather and compare both for the 
benefit of Americans and for the benefit of every 
country which they may visit. Acknowledgment is 
made of the cordial co-operation which the American 
Museum receives from the Governments and scientific 
institutions of all those countries, while at home, 
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thanks to the large development of the educational 
side of its work, the museum continues to enjoy strong 
support from the city government. By the latter at 
the end of last year the sum of 1,500,000 dollars was 
unanimously voted for the erection of two new sections 
of the building as originally planned in 1875. There 
is also under consideration, as previously noticed in 
NATURE, a special school service building to be devoted 
exclusively to school education in all its grades. 

Prof. Osborn’s ideal, however, goes far beyond this. 
He says, “It is evident that astronomy will be the 
central feature of our plans, because all the processes 
of earth’s history and all the processes of life centre 
around original astronomic causes.” Plans for an 
astronomical hall have already been drawn up and pub- 
lished, and have been confirmed by the trustees. All 
that is wanted is the money. It is estimated that the 
buildings when finished will cost not less than 9,000,000 
dollars, and Prof. Osborn calls for a new general en- 
dowment of 2,000,000 dollars. This latter, he says, will 
not only restore the museum to its full-time efficiency, 
but will enable it to prepare to keep its promise to the 
city government ; and when its Asiatic and Oceanic 
sections are completed the museum will be able to fill 
them with the specimens now in store, including many 
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large groups already prepared and others awaiting 
preparation. 

The large amount of space, and consequently money, 
that is required is partly due to the plan on which the 
American Museum of Natural History is arranged. 
Our own Natural History Museum has its exhibited 
collections arranged on a systematic or classificatory 
basis, but in the American Museum the basis is faunistic 
or geographical, and an even more serious attempt is 
made to display the animals in associated groups and 
under their natural conditions. One of the most 
striking exhibits illustrated in the present report is 
an African elephant group (Fig. 1) opened to the public 
during the past year. This includes a male, a female, 


| 
| 


nearly five months, while studies were conducted upon 
them. The extinct vertebrates form an important 
section of the American Museum, and reference is 
made to many new reconstructions and exhibits. A 


| complete series illustrating the evolution of the horse 


is being prepared. This section of the report is illus- 
trated by a photograph of Erwin S. Christman at work 
upon the model of Brontotherium. We regret to read 
that Mr. Christman, who had been connected with 
the department from boyhood as draughtsman, artist, 
and sculptor, died on November 27, 1921. Another 
illustration represents a vigorous wall-painting, by 
Charles R. Knight, of the vertebrates found in the 
asphalt deposit at Rancho La Brea, and includes the 


a young one, and a baby elephant, each in a different 
and characteristic position, and all together forming 
an impressive assemblage. This is the result of eleven 
years work by Mr. Carl E. Akeley, who went to Africa 
in 1909 to collect the material, and has since been 
developing and putting into effect a new method of 
mounting. No sooner was this finished than Mr. 
Akeley again left for Africa, where he has secured five 
fine specimens of the gorilla from the Lake Kivu 
District of the Belgian Congo. Another interesting 
exhibit consists of models of the marsupial frog of 
North America, Ascaphus, a primitive member of the 
Discoglosside. This frog lives only at high altitudes 
among the Olympics and other western mountains. 
A number of specimens were sent alive to the museum 
by shipping them in a device allowing water to drip 
continually upon them. They were thus kept alive 
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Fic. 1.—African elephant group in the American Museum of Natural History. 
(From a photograph kindly supplied by the Director.) 


sabre-tooth tiger, ground sloth, Columbian mammoth, 
and an extinct vulture. 

Space does not allow us to comment on the very 
interesting reports from all the other sections of the 
museum, but we may remind our readers that the 
building serves as a centre for a large number of 
societies. So many as forty-three are mentioned as 
having held meetings, exhibits, or lectures at the 
museum during 1921. In addition to these the museum 
was the headquarters of the second International 
Congress on Eugenics, which Prof. Osborn considers 
to be the most important scientific meeting ever 
held in the museum. It was attended by leading 
eugenists from all parts of the world, and a special 
exhibit of genetics and racial heredity was prepared for 
it. Many members of the congress visited the museum 
to study this exhibit, and it is satisfactory to learn that 
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the newspaper press of the United States ended by 
according to the work of the meeting serious and 
satisfactory treatment. We commend this report to 
any one who wishes to learn in a pleasant and easy 


manner of the extensive and varied work that is 
carried out by a modern museum, and to those museum 
curators who may desire inspiration in their daily 
labours. 


Presentation to Sir Edward Sharpey Schafer, F.R.S. 


more than a year ago the suggestion 
was made that the Edinburgh meeting of the 
British Association would form a fitting occasion for 
the presentation to Sir Edward Sharpey Schafer ‘of 
some token of their esteem from his present and past 
demonstrators and fellow research workers in London 
and Edinburgh. As _ so 
many of those who had 
been trained under Sir 
Edward now occupy posts 
in distant lands it was found 
impossible to make the 
necessary arrangements for 
the presentation at that 
early date. 
Prof. Halliburton, how- 
ever, made a statement at 
one of the largely-attended 
meetings of the Physiology 
Section of the Association, 
expressing the desire of all 
who had been associated 
with their old master in the 
prosecution of physiological 
research to present him 
with some mark of their 
esteem and affection, and 
indicated the form it would 
probably take. 
Finally, it was arranged 
that the presentation should 
take the form of a full- 
sized plaque (Fig. 1), and 
that a medal replica should 
be presented to each of the 
many subscribers. The 
medal shows in bold relief 
the head and shoulders of 
Sir Edward,and bears onthe 


and, moreover, an excellent portrait. The large 
bronze plaque from which the medal was reduced ha 
been mounted on stone, with the inscription under- 
neath it (Fig. 1). Sir Edward feels that it should 
eventually come to the University of Edinburgh, 
but at present it remains in the sculptor’s studio 
as he wishes to exhibit it 
at the Royal Scottish 
Academy. 
The large list of sub- 
scribers includes many 0! 
the leaders in physiolog) 
and other branches oi 
medical science this 
and other lands, a few o! 
whom may be named— 
Bayliss, Rose Bradford. 
Halliburton, L. Hill, 
MacWilliam, Mott, Starling 
in this country; and 
Hunter and Tait (Canada), 
Jolly (S. Africa), Malcolm 
and Mackenzie (New Zea- 
land), Addis and S. Simpson 
(U.S.A.), Row (India) 
Itagaki and others (Japan). 
Among the original sub- 
scribers were two of great 
distinction who have un- 
fortunately passed away— 
A. D. Waller and Benjamin 
Moore. 
The recognition of Sir 
Edward Sharpey Schafer’s 
invaluable services to phy- 
siology by those who have 
worked with him in the 
laboratory is a matter 
for sincere congratulation 


reverse the inscription :— 
Sodali bene merito 
Sodales bene volentes 
MCMXXII 
The work was entrusted to Mr. C. d’O. Pilkington 
Jackson, A.R.B.A., sculptor, and has been carried out 
in an eminently satisfactory way. It is most artistic 


Fic. 


in which all who have 
the interests of the develop- 
ment of medical science 
at heart will join. All 
will unite in expressing the hope that he has still 
before him many years in which he will continue his 
life-work, 


Photo by Drummond Young.) 
I. 


Obituary. 


F. B. Bryant. 


E regret to record the death, on November 28, at 

the age of sixty-three, of Mr. Frederick Beadon 
Bryant, formerly Inspector-General of Forests to the 
Government of India. Mr. Bryant received his pro- 
fessional training at Nancy, joined the Indian Forest 
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Service in 1881, and was posted to the North-West Pro- 
vinces and Oudh. Some of the earlier years of his service 
were spent in the preparation of working plans for the 
important sub-Himalayan forests lying between the 
Ganges and the Sarda rivers. This early training, 
together with some years of successful executive work 
in his province, marked him out subsequently for the 
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post of Assistant Inspector-General of Forests and 
Superintendent of Forest Working Plans, which he 
held for three years from 1896. After holding suc- 
cessively the posts of Conservator of Forests in the 
Punjab and Burma and Chief Conservator of Forests in 
3urma, he became Inspector-General of Forests to 
the Government of India, an appointment which he 
held from 1908 till 1913, when he retired from the 
service of Government. Mr. Bryant succeeded to this 
post at an important period in the history of his depart- 
ment. The Forest Research Institute at Dehra Dun 
had been established two years previously on the 
initiative of his predecessor, Mr. (now Sir Sainthill) 
Sardley-Wilmot. It fell to Mr. Bryant to guide the 
destinies of the Institute in its earlier years, and his 
handling of this task was marked by sound common 
sense and careful judgment. A man of cheerful 
personality, he made a popular chief, and enjoyed to 
an unusual extent the goodwill of his department. In 
recognition of his services to Government he was 
awarded the C.S.I. in 1911. He is survived by a 
widow and grown-up family, to whom we extend our 
sympathy. He had the misfortune to lose one of his 
sons on active service during the war. 


M. E. Bouty, professor of experimental physics at 
the Sorbonne and member of the Academy of Sciences, 


died in Paris on November 5 in his seventy-seventh 
year. To the present generation of physicists in this 
country he was probably best known as the editor of 
the Journal de Physique and of the Annales de Physique, 
but to those of thirty or forty years ago he was the joint 
author of a text-book on physics much appreciated by 
all who wished to keep themselves up-to-date—the 
“Cours de physique de l’Ecole Polytechnique ” and 
its supplements. His principal published researches 
deal with problems connected with the passage of 
electricity through liquids and gases, but these memoirs 
by no means represent the whole of his work in the 
field of research. He succeeded in building up a school 
of research at the Sorbonne, and much work published 
by his pupils owed its inspiration to Prof. Bouty. 


Tue death, on December 10, is announced of Mr. 
Edward Degen, sometime of the staff of the British 
Museum and the Melbourne Museum. Mr. Degen was 
born in Basle in March 1852, and was educated in Basle 
and Paris. He travelled extensively and collected 
zoological material in West Africa, Uganda, Abyssinia, 
and Sakhalin. He was an expert taxidermist and had 
paid considerable attention to the moulting of birds, 
and to vertebrates generally. He was a Swiss and a 
citizen of Basle. 


Current Topics and Events. 


Ir is stated by the Paris correspondent of the 
Times that the centenary of Pasteur was celebrated 
officially during the afternoon of December 26 at 
the Academy of Medicine. The French Minister for 
Health, M. Paul Strauss, was present, and a number 
of eminent medical men spoke on Pasteur’s life and 
work. The Under-Secretary of Posts and Telegraphs 
has approved a design, showing a profile of Pasteur’s 
head, for a special fifty-centimes postage stamp to 
be issued during the coming centenary celebrations. 


It may be remembered that, early in the present 
year, a proposal to prohibit the teaching of evolution 
in the schools of the State of Kentucky failed to pass 
the State legislature by one vote. In an article which 
appeared in NaTuRE of May 27 (vol. 109, p. 669), the 
opinion was expressed that further agitation with the 
same object might be looked for in the near future, 
That this apprehension was but too well founded 
appears by the fact that a “‘ State-wide meeting of 
protestant ministers ’’ in Minnesota has lately passed 
resolutions demanding that ‘‘ the State shall prove 
its impartiality toward its citizens by dispensing with 
a subject (i.e. evolution) that is utterly divisive [sic] ; 
and is, in the judgment of thousands of its taxpayers, 
utterly false.’ A reason given for this remarkable 
action is that ‘‘ this hypothesis . . . has increasingly 
shown itself to be a foe to the Christian faith, denying 
as it does the veracity of the Scriptures.’”? Such 
attempts at suppression are completely out-of-date, 
and the importation of religious intolerance into the 
question cannot but make the judicious grieve. The 
Minnesota meeting was perhaps not aware that the 
Catholic University of Louvain sent a special repre- 
sentative to the Darwin celebration at Cambridge. 
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YET another appeal has reached us on behalf of 
the famine-stricken people of Russia, this time from 
Dr. Nansen’s committee by way of the Medical Aid 
Committee for Sufferers from the Russian Famine. 
It is addressed primarily to medical men, and, 
following out, apparently, the principle we have 
suggested in previous comments on these appeals, 
of approaching each group or profession on behalf 
of its co-workers in Russia, it is mainly for the 
assistance of medical men in Russia. It is stated 
that the latter, amid thousands of sick and starving 
people, are helpless for the lack of drugs and medical 
stores, and medical men here are’ asked to press for 
the formation of an international committee on 
medical relief to fight the effects of the famine. 
Men of science are needed to attack the sanitary 
and biological problems with which Russia and, 
through her, the whole of Europe are confronted. 
In the meanwhile supplies of medical and other 
stores will enable Russian doctors to struggle on 
with their task. Gifts in kind should be forwarded 
to the Secretary, Medical Aid Committee, 68 Lincoln’s 
Inn Fields, W.C.2; contributions in money to the 
committee’s treasurer at the London Joint City and 
Midland Bank, 6 Chancery Lane, W.C.2. 

Tue Library Journal for November 1 contains an 
article by Mr. E. C. Richardson, director of Princeton 
University Library, entitled ‘“‘ International Co- 
operation in Intellectual Work.’’ Mr. Richardson 
refers to the recent appointment by the League of 
Nations of a Committee on Intellectual Co-operation, 
and writes with appreciation of the practical utility 
of three enterprises which this committee will 


necessarily take into consideration. Mr. Richardson 
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was present, as an observer, at the Brussels meeting 
of August 20-22 to consider the future of the great 
bibliographical undertaking carried on for so many 
years by M. Lafontaine and M. Paul Otlet. He 
gives an outline of what he saw at the Palais Mondial 
at Brussels, where a portion of the former exhibition 
building is devoted to international co-operation. 
The building contains not only libraries and card 
catalogues, but also a permanent exhibition of the 
activities of all nations and an International Summer 
University. MM. Lafontaine and Otlet have for 
years superintended this work, sustained by their 
zeal, without drawing salaries. Mr. Richardson also 
attended the Convention of the International Cata- 
logue of Scientific Literature held at Brussels on 
July 22 and 24. Of this meeting he writes: ‘‘ Not 
only were there nine or ten nations represented by 
official representatives, but several of these showed 
a very vigorous interest and a disposition to continue 
contributions and to assist in paying the accumulated 
debt.’’ Mr. Richardson also visited the Concilium 
Bibliographicum at Zurich. With the aid of funds 
secured for the purpose by the American Research 
Bureau, the work of the Concilium, which had been 
in abeyance since the death of Dr. Field, has been 
taken up again vigorously by Dr. Kellogg and the 
new director, Dr. Strohl. It is expected that printing 
will be resumed next July. Mr. Richardson believes 
that, with these enterprises in bibliography in existence, 
a ‘“‘ Committee on Intellectual Co-operation ’’ should 
be able to secure that, by a proper division of labour, 
the bibliography of science should be well and com- 
pletely executed. 


Dr. SALAMAN’s address to the Potato Conference 
at Ormskirk on November 2, which is published in the 
Gardeners’ Chronicle for November 25, should prove 
of permanent value to horticulture, as while pointing 
out a present abuse it indicates at the same time that 
the remedy is ready to hand. Dr. Salaman dealt in 
vigorous language with the habit of seedsmen of listing 
the same variety of potato under different synonyms, 
frequently giving different descriptions to the variety 
upon its successive appearances, and often quoting it 
at different prices! The horticultural world is ob- 
viously concerned with the effect of the practice in 
commercial horticulture, but the scientific student of 
horticulture has to remember this ever-present source 
of error when he has to rely upon commercial firms 
for the supply of material in the form of cultivated 
plants for study or experiment. Fortunately the care- 
ful work now in progress at various plant-breeding 
stations throughout Great Britain, a work which is 
entirely disinterested from the commercial side of 
horticulture, is making it continually more possible 
to check the accuracy of popularly named varieties, 
not only of potatoes, but also of fruit stocks and 
scions, cereals, etc. Such work must precede any 
careful study of such a problem as the behaviour of 
a variety under continuous vegetative propagation, 
and bodies like the Synonym Committee of the 
National Institute of Agricultural Botany, of which 
Dr. Salaman is chairman, are rendering considerable 
service to science as well as to horticulture. 
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In the Journal of the Washington Academy of 
Sciences (vol. 12, No. 15), Mr. T. A. Jaggar makes 
a plea for geophysical and geochemical observatories. 
Instruments of precise measurement need to be 
applied to the problems of geology. A record of the 
changes, for example, in a river system or mountain 
range, is essential if the processes involved are to be 
understood and given their due weight in the evolution 
of the earth’s surface features. Geological science is 
lacking in measured facts of change within human 
time. The nature of changes may be gauged from 
temporary expeditions to different localities, but 
quantitative data can be obtained only by permanent 
observatories. The expedition method of study is 
never free from the reconnaissance element, and 
unexpected phenomena call for special instruments 
not included in the equipment. Moreover, there are 
seasonal and cyclic variations which an expedition 
misses. Mr. Jaggar cites his own experiences at the 
Hawaiian volcanic observatory as an illustration of 
how continuous measurement may reveal rhythmic 
recurrences. He dwells on the nature of the work 
which might be done by river and mountain observa- 
tories. A glacier observatory would be equally 
valuable. 


Ir is probable that the most important development 
of the cinematograph lies in its application to natural 
phenomena. To be able to make a leisured scrutiny 
of occurrences so momentary that the eye fails to 
hold them, is an inestimable gain. Appreciating the 
importance of such moving pictures, the Selborne 
Society has recently issued a list of cinematograph 
lectures (‘‘ Cinelogues’’) and films which, under 
arrangements made with leading film companies, can 
be hired on application to the society’s Extension 
Secretary, Mr. P. J. Ashton, 72 High Street, Bromley. 
The topics dealt with are very varied, including the 
life-histories and habits of insects, birds, and ‘other 
animals, both terrestrial and aquatic, the rites and 
customs of Australian aborigines, the physical pro- 
perties of water and of air, the solar system, and 
others in the realm of science, besides a number 
illustrative of history, English literature, travel, and 
topography. The selection offered is admirable, and 
can be unreservedly commended to the notice of 
schools, societies, and other educational bodies. 


WE have already referred in these columns 
(December 2, p. 743) to the film record of this year’s 
Mount Everest Expedition, which was taken by the 
official photographer of the expedition, Capt. J. B. L. 
Noel. The film is now being exhibited at the Phil- 
harmonic Hall, Great Portland Street, W., so that 
all may have an opportunity of seeing this wonderful 
picture-story ; the proceeds are to be devoted to 
the cost of a third expedition. It is a wonderful and 
inspiring entertainment. The first part shows the 
country through which the expedition passed on its 
way to Mount Everest, and it is ably described by 
Capt. Noel. The second section deals with monastic 
life in Tibet, and records the curious ritual dances which 
the party was so fortunate to see at the Rongbuk 
monastery at the very foot of Mount Everest. The 
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dances are performed by Lamas, attired in fantastic 
costumes and wearing huge masks, who represent 
the good and bad spirits the devout will meet in the 
next world; devil dances, dances in which ghouls 
carry a small dummy representing a dead body, 
and a procession of the gods, are among the scenes 
depicted. The whole scene is accompanied by music 
recorded by Mr. T. Howard Somervell, who has 
endeavoured to reproduce the actual sound of a 
Tibetan band. As may be expected, it consists 
largely of drum and trumpet, but there is a well- 
marked rhythm, and Mr. Somervell, who conducts 
the music himself, manages to keep his orchestra 
fairly well in time with the dancing figures on the 
screen, producing a most realistic effect. Anthro- 
pologists will welcome this record of Tibetan dances 
and music. The third section of the film shows the 
actual assault on Mount Everest. The film is de- 
scribed by Mr. Somervell, who formed one of the 
high climbing parties. Scene after scene of in- 
describable grandeur is shown. Many portions of 
the film, such as those showing the final attempts 
on the summit from the highest camp, at about 
25,000 feet, were taken with a telephoto lens. The 
music played in the interval and during the exhibition 
of the film by Mr. Somervell is based on Nepalese 
and Tibetan airs and pastoral music, and some of 
the tunes provide very beautiful though simple 
subjects. ‘‘ Climbing Mount Everest’ is more than 
an entertainment; it is a story of high adventure, 
of great endeavour, which was robbed of success 
chiefly by the bad weather encountered in the last 
stage of the journey. 


THE College Board of the London Hospital is 
offering for competition the Liddle Triennial Prize 
of 129/. for the best essay on ‘“‘ Rheumatic Fever: its 
Cause and Prevention.”’ The last day for the receipt 
of essays is June 30, 1923. They should be sent to 
the Dean of the College, Turner Street, E.1. 


THE Foulerton Award of the Geologists’ Associa- 
tion for the year 1923 has been given by the Council to 
Mr. A.S. Kennard,F.G.S. Mr. Kennard was associated 
with Mr. M. A. C. Hinton in the paper on “ The 
Relative Ages of the Stone Implements of the Lower 
Thames Valley,” and with Mr. B. B. Woodward in 
the production of several important papers on the 
Post-Pliocene non-marine mollusca of England and 
Ireland. 


THE international review Scientia promises its 
readers next year “‘ a great international inquiry into 
the Einstein theories.”’ It proposes as the funda- 
mertal purpose, first, to make the theory itself access- 
ible to all philosophically minded persons, whether 
or not they are mathematicians ; second, to submit 
the theory to an objective, unpreiudiced, exhaustive 
criticism, which, by making clear the weak points 
in need of revision, shall give them their true 
value as objections; and third, to endeavour to 
appreciate the value and importance of the theory 
and the part it has played in the general progress 
of science. 


NO. 2774, VOL. 110] 


THE following awards have been made by the 
Society of Engineers (Inc.) for papers read or pub- 
lished during 1922 :—President’s gold medal to Dr. 


- C. V. Drysdale, for his papers ‘‘ The Testing of Small 


Electrical Plant’? ; Bessemer premium to Mr. E. E. 
Turner for his paper ‘‘ The Atlantic Cruise of H.M. 
Airship R34’’; Nursey premium to Dr. Herbert 
Chatley for his paper ‘‘ The Physical Properties of 
Clay-Mud ”’; Society premiums to A. S. E. Acker- 
mann for his paper ‘‘ The Physical Properties of 
Clay ’’ (fourth paper), and to C. H. J. Clayton for 
his paper ‘“‘ The Economics of Arterial Land Drain- 
age ’’; W. Dinwoodie for his paper on ‘‘ Wave Power 
Transmission ’’; Clarke premium to R. C. Hill for 
his paper on ‘‘ The Submersible Pump ’”’; and Geen 
premium to A. G. Short for his paper on “‘ Heating.” 


A SERIES of new charts of the currents of the 
North Sea is contained in a paper by Dr. G. Béhnecke 
(Ver6fflich. Inst. f. Meereskunde, Berlin, N.F. Ser. A, 
Heft 10, 1922). The charts are based mainly on a 
study of the data representing the variations in the 
salinity of the area in question. 


THE Library Press, Ltd., 26 Portugal Street, W.C.2, 
will shortly publish a work entitled ‘Fur Dressing 
and Fur Dyeing,” by W. Austin, consulting chemist 
to the fur industry. which is intended to cover very 
completely the subjects treated of, and to supply a 
want felt by workers in the industry. 

Dr. C. Davison has in preparation (for publication 
in June next if enough copies are subscribed for) “‘ / 
History of British Earthquakes,”’ in which about 1200 
earthquakes in the British Isles from 974 to 1925 will 
be dealt with. The work will be illustrated by 91 
maps and g diagrams, and it will cost 32s. net. 
Orders should be sent, with remittance, as soon 
as possible to the author, 70 Cavendish Avenue, 
Cambridge. 


A BIBLIOGRAPHY of meteorological literature, pre- 
pared by the Royal Meteorological Society with the 
collaboration of the Meteorological Office, is now 
given as a separate publication for each half-year. 
No. 2 of the series, which deals with literature 
received from July to December 1921, has just 
reached us. This half-yearly issue takes the place 
of the bibliography previously given in the Quarterly 
Journal of the Society. The publication has become 
of considerable value to a small body of workers 
actively engaged on meteorological research and to 
others who desire to keep abreast of advances in 
meteorology. Meteorological science is, without 
doubt, making considerable advance at the present 
time, and increased activity is given to the subject 
by such publications, especially with regard to the 
many intricacies of the upper air, not only in this 
country but by most countries the world over. 


Dr. T. F. WALL thinks that the comment of our 
engineering contributor, appended to his letter in 
NaTURE of December 16, p. 810, may lead to a 
possible misapprehension as to wherein lies the 
novelty of the condenser formed by inserting in 
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dilute sulphuric acid two lead plates pasted with 
an oxide of lead—that is to say, using plates of the 
same nature as are used in secondary cells. The 
aluminium electrolytic condenser is an electrostatic 
type of condenser, whereas in the arrangement of 
pasted lead plates in dilute sulphuric acid the energy 
is stored in the form of chemical energy, and it is 
in this respect that the novelty of the new type of 
condenser appears. ‘‘ For this reason,’’ Dr. Wall 
adds, ‘‘ the term ‘ electro-chemical condenser ’ more 
correctly describes the action of the pasted lead plate 
arrangement than the term ‘ electrolytic condenser.’ ”’ 


THE third edition, recently issued, of the General 
Catalogue of the Oxford University Press is a volume 
of 480 pages. Supplementary to the catalogue itself 
is an alphabetical list of authors and editors extending 
to no less than 128 pages. A preface gives some 


interesting statistics, and the activity of the press is 
illustrated by the fact there stated, that it publishes, 
in one way and another, more than two books every 
day. The fifth section of the catalogue deals with 
books on natural science, including mathematics, 
physics and chemistry, astronomy, geology, biology, 
and the history and methods of the sciences. The 
present volume is more than a mere catalogue ; 
besides giving many bibliographical details—including 
size in inches, number of pages, and date of publica- 
tion—it sets out the full contents of books in several 
volumes and of joint works by several authors. It 
describes not only all Clarendon Press books, but also 
all books published by the press for learned societies 
other than the University of Oxford. The fact that 
many of these books are in their nature unremunera- 
tive affords good evidence of the service rendered by 
the press to the cause of education and learning. 


Our Astronomical Column. 


GREAT METEOR OF DECEMBER 6.—This brilliant 
object passed over Lincolnshire at 11" 4o™ and 
illuminated the north-east part of England with 
remarkable intensity. It was seen so far away as 
Armagh in Ireland, where the observer considered 
that its refulgence overpowered the light of the moon. 
A number of observations have been received, and 
they indicate that the radiant point was in Taurus 
at about 56°+8°, and that the luminous flight of 
the object commenced in the neighbourhood of 
Grantham ; its direction was north-north-west. It 
passed nearly over Lincoln and Grimsby, and at the 
latter place its height appears to have been 24 miles. 
Continuing its course, it fell to about 2 miles in height 
when a short distance south-east of Hedon, near Hull, 
and about 2 miles further on probably fell to the 
ground. No meteorite has, however, been reported 
as having been discovered up to the time of writing, 
but such an object might very easily escape detection. 

The meteor appeared so late at night that, in spite 
of its great lustre, it was noticed by comparatively 
few observers. 


STELLAR TEMPERATURES AND PLANETARY RADIA- 
TION.—In an earlier communication, Dr. W. W. 
Coblentz gave estimates of the temperatures of sixteen 
stars as determined from their spectral energy 
distribution, which was obtained by means of a new 
spectral radiometer, consisting of a series of trans- 
mission screens and a vacuum couple. By means of 
these screens, which, either singly or in combination, 
had a uniformly high transmission over a fairly narrow 
region of the spectrum and terminated abruptly to 
complete opacity in the rest of the spectrum, it was 
possible to obtain the radiation intensity in the 
complete stellar spectrum as transmitted by our 
atmosphere. The standard used for comparison was 
a solar type star a Aurige, type Go. Being now 
equipped for making radiometric measurements of 
the sun, the effective temperature of which is known 
with a considerable degree of accuracy, Dr. Coblentz 
communicates the results of this comparison in the 
Proc. of the U.S. National Academy of Sciences, 
Vol. 8, No. 11, Nov. 1922. In this he describes the 
apparatus and method of procedure. He finds the 
agreement between the observed temperatures of a 
Aurige and the sun satisfactory, and thus verifies the 
previous measures of stellar temperatures, which 
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range from 3000° K for red, class M stars, to 12000° K 
for blue, class B stars. In the case of the planets, 
Dr. Coblentz differentiates between the thermal 
radiation as a result of warming by exposure to solar 
radiation and the heat radiated by virtue of a possible 
high internal temperature of the planet itself. The 
planetary radiation he finds increases with decrease 
in the density of the surrounding atmosphere, and as 
a percentage of the total radiation emitted he gives the 
following values: Jupiter o, Venus 5, Saturn 15, 
Mars 30, and the Moon 8o. 


SPECTROSCOPIC PARALLAXES OF B_ STars.—Mr. 
D. L. Edwards read a paper at the meeting of the 
Royal Astronomical Society in November on the 
pioneer work on these stars that has been carried 
out at the Norman Lockyer Observatory, Sidmouth, 
where 200 negatives have been studied and the 
intensities of various lines correlated with respect 
to type and absolute magnitude. 

The helium lines at 4472 and 4026 were found to 
be good indexes of spectral type, and by their aid 
some gaps in the Harvard series were filled. Line 
4472 was found to vary also with absolute magnitude. 
The measures of the intensities of lines could be 
made very accurately by noting the point of dis- 
appearance in a darkened wedge. 

The difficulty in getting absolute magnitudes was 
that very few trigonometrical parallaxes of B stars 
had been obtained. It was necessary to use also 


‘parallaxes derived from proper motions, and the 


hypothetical parallaxes already published for many 
binary stars. In the discussion it was noted that 
the assumed mass used in getting the latter was 
twice that of the sun, but that this is probably too 
small for B stars. The use of a larger mass would 
reduce the hypothetical parallax. For this and other 
reasons it was felt that, while there was every reason 
to believe the method would prove a very useful 
one, it was advisable to look on the calibration 
of the curves as provisional. Mr. Edwards used 
Kapteyn’s value, 0”-04, for the parallax of » Tauri (in 
the Pleiades), but some recent determinations give 

It is of particular importance to extend our know- 
ledge of the limits of absolute magnitude of the 
B stars, since the results will have important bearing 
on the distances of the globular clusters. 
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SCIENCE AND PuILosopHy.—An aarticle by Sir 
Oliver Lodge appears in the December number of 
Scientia on ‘‘ The Philosophy of Science or the 
Principles of Scientific Procedure.’ Sir Oliver 
endeavours to draw a clear distinction between 
questions which definitely and legitimately belong 
to science, and those which, though of interest 
to science, belong to philosophy and cannot be 
answered by the ordinary methods and procedure 
of science. The size of an atom is an example of 
one, the infinity of space of the other. Sir Oliver is 
juite ready to admit that we can make no sharp separa- 
tion between our philosophic, artistic, and scientific 
interests, which are an integral part of human nature 
and inextricably combined, but he seems to think 
that on the objective plane we can separate out the 
different realms and clearly demarcate their frontiers. 
No one is likely to dispute that there are certain 
kinds of fact which admit of being investigated 
vith an isolation which is practically complete. 
What we want to know is whether any fact enjoys 
its isolation by right and not in consequence of a 
practical interest on the part of the investigator who 
contrives it? Some points in the article illustrate 
how doubtful this is. Sir Oliver attaches prime 
importance to the ether of space as a scientific 
explanation ; would he class it as a scientific or as 
a philosophic problem ? How can it be discussed 
without reference to the infinity of space, which is 
a question the man of science is to leave to the 
philosopher ? Again, as an example of scientific 
deduction and prediction we are given the discovery 
of Neptune, but we are not told where to place or 
how to explain the failure to discover Vulcan. 


Oat STRAW as A CaTTLE Foop.—S. H. Collins 
and B. Thomas have an interesting paper in the 
Journal of Agricultural Science, vol. xii. pp. 280-286, 
1922, upon “ The Sugars and Albuminoids of Oat 
Straw.’’ The authors set out to answer a question 
that first occupied the attention of one of them 
twenty-two years ago. ‘‘ Why can cattle be fattened 
on roots and straw in Scotland and not in England ? ”’ 
Limitations of time apparently prevented the prosecu- 
tion of experimental work then, and in the last 
twenty years there has been considerable develop- 
ment in our knowledge of animal nutrition, so that 
the authors can now attack with considerable 
precision the question as to whether the nutrients 
available in the straw will supplement the deficiencies 
of grain feeding. The answer appears to be that 
good oat straw, mainly owing to its relatively high 
percentage of albuminoids, may well do this, but 
oat straw has been found to vary in this percentage 
between 1-12 and 8-05. The low percentages are 
usually for the straw from the south of England, 
the high from Scotland; this may be, in part, a 
question of latitude, but the high figures for Cumber- 
land and Westmoreland, and the values for differently 
manured crops, lead the authors to think that good 
husbandry and suitable supplies of organic nitrogen 
are even more important. These investigations 
certainly seem to bring the original question ap- 
preciably nearer solution. An interesting point in 
the sugar estimations reported is the fact thatthe 
main sugar of the straw appears to be levulose, 
while the main digestible carbohydrate constituent 
of the grain is the dextrosan starch. If the ideal 
carbohydrate for nutrition be cane sugar, then this 
is an additional argument for the good straw proving 


Research Items. 


DrEp Roor Systems oF Crop PLants.—The diffi- 
culties attending the study of the root systems 7 
situ has led to a comparative neglect of this important 
branch of research until recent years. Prof. J. E. 
Weaver, F. C. Jean, and J. W. Crist, in the ‘‘ Develop- 
ment and Activities of Roots of Crop Plants’’ (Car- 
negie Institution of Washington, 1922), are to be 
congratulated on realising the urgency of this prob- 
lem. The value of this work is much enhanced by 
the numerous sketches of actual root systems made 
during excavation, together with full details of en- 
vironmental conditions and experimental results. Re- 
peated investigations at various stations indicate that 
all cereals possess two distinct groups of roots, one 
spreading in a more or less horizontal direction in the 
upper layers of soil, and the other penetrating deeply 
into the subsoil to a depth of six or seven feet. The 
lower roots are often much branched and appear to 
be of the normal absorbing type. In potatoes, on 
the other hand, the original shallow roots turn verti- 
cally downwards and form the deeper portion of the 
system. As a general rule, only the first six or eight 
inches of soil are regarded as being of much value in 
plant nutrition, but controlled experiments | indicate 
that these deep roots play a great part in water 
absorption, as much or more water often being re- 
moved from a depth of three feet as from the surface 
layers. Maize was proved to absorb large quantities 
of water from the fifth foot. It was similarly shown 
that such fertilisers as nitrates were freely removed 
from the lower soil depths, to five feet in the case of 
maize, and at least two and a half feet with barley 
and potatoes. Furthermore, when roots came into 
contact with a fertilised layer they developed more 
strongly and branched more profusely, and at the 
same time normal penetration into the soil below was 
apparently retarded. The depth at which manures 
are placed in farm practice must therefore have a 


considerable effect on root development, and surface 
applications during times of drought may be very 
detrimental by keeping the roots from penetrating 
into the deeper layers with greater water supply. The 
authors conclude that ‘“‘ the deeper soils are not only 
suited to plant-life, but that they play an exceedingly 
important part in the life of the plant, and deserve 
careful consideration in a study of crop production. 


BOTTOM-LIVING COMMUNITIES IN THE SEA.—A very 
full account of the biology of the Danish crustacea, 
Gammarus locusta, and Mysis inermis, flexuosa and 
neglecta, is given by H. Blegrad in the twenty-eighth 
Report of the Danish Biological Station (Copenhagen, 
1922). The work has interest in connexion with 
Dr. Petersen’s studies of bottom-living communities 
in the sea. It is not nearly enough that the numbers 
of animals inhabiting a unit area should be known ; 
some good estimates of the rates of reproduction and 
the number of generations that occur throughout a 
year, for example, are necessary if we have to attempt 
a measure of the productivity of a sea-bottom area. 
The object of the memoir under notice is to supply 
some information on these subjects. 


MoLLUscs OF THE CoLoRADO DesEeRT.—Dr. S. S. 
Berry’s notes (Proc. Acad. Nat. Sci. Philadelphia, 
Ixxiv. 1922, pp. 69-100) on the molluscs of the 
Colorado Desert include short descriptions of speci- 
mens belonging to eight genera, most of them repre- 
sented by a single species, but one genus (Micrarionta) 
is represented by five species, two of which are new. 
This land snail fauna is confined to the steep mountain 


a valuable supplement to the grain ration. 
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slopes, while the fresh-water mollusca are centred 
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around the relict-covered bed of the ancient lake | 


Cahuilla— i.e. the Colorado Desert in the exact 
original sense of this term. The enormous numbers 
of shells present in many parts of the valley and 
the discovery of many of the same species still 
flourishing in certain of the outlying springs and 
rivulets have long ago attracted attention to this 
section of the fauna. A list of papers on the mollusca 
of the Colorado Desert is given. 


ANIMAL ASSOCIATIONS OF SOME CRUSTACEA.—A 
memoir on the Pontoniine—a sub-family of the 
decapod Crustacea—based chiefly on material in 
the collection of the Zoological Survey of India, is 
contributed by Dr. Stanley Kemp to the Records 
of the Indian Museum (xxiv. 1922, pp. 113-288, 
9 pls.). A detailed systematic account of and keys 
to the genera and species are given, and Dr. Kemp 
directs attention to the ability shown by members 
of the sub-family to form associations with other 
animals. Some are found on sponges, others on 
actinians, on Alcyonaria, or on corals, a few on star- 
fishes and sea-urchins, many live on crinoids, a 
considerable number of species live in the mantle 
cavity of bivalve molluscs, and some are known from 
the branchial sac of ascidians. In the case of those 
which live in the mantle cavity of bivalve molluscs, 
in practically every example a male and female 

rawn are found together in the same mollusc, and 

r. Kemp infers that after the prawns are once estab- 
lished in their host they never leave it. A list of the 
animal associations recorded in the Pontoniinz is given. 


AMERICAN OLIGOCENE MAmMALS.—Mr. W. J. 
Sinclair has two papers on American fossil vertebrates 
in a recent number of the Proceedings of the American 
Philosophical Society (vol. lxi. 1922, with text figs.). 
The first, treating of ‘‘ The Small Entelodonts of the 
White River Oligocene,’’ discusses the relationships 
of Archeotherium coarvctatum, Cope, and A. mortoni, 
Leidy, in the light of fresh specimens acquired by 
one of the Princeton Expeditions. After a careful 
analysis it is suggested that, so far as the assumed 
primitiveness of A. coarctatum is concerned, every 
one of its characters which might be regarded as 
primitive is possessed in some degree by specimens 
which differ from it in other respects, so that it would 
be necessary either to name every variant or to refer all 
to one species for which the name A. mortoni would 
have priority. The other paper, on ‘‘ Hydracodons 
from the Big Badlands of South Dakota,’ dis- 
tinguishes four specific types :—H. arcidens, Cope, 
H. nebrascensis, Leidy, H. apertus, sp.n., and H. 
leidyanus, Troxell ; and their range in time is shown 
in tabular form. The distinctions between these 
species, or possibly subspecies, are based primarily 
upon structural differences in the upper posterior pre- 
molars. No intermediate stages have been observed. 


THE Lavas oF SNowponta.—A marked gap in 
our detailed knowledge of the igneous rocks of the 
Snowdon area has been filled by Howell Williams 
in a recent paper in the Proceedings of the Liverpool 
Geological Society (vol. 13, part 3, p. 166, 1922). 
The author deals with the country near and mainly 
east of Capel Curig, tracing the devitrified rhyolitic 
lava-flows of Snowdon across the district. Con- 
siderable attention is given to alterations due to 
solfataric action, and the puzzling “ bird’s-eye 
slates,” with their strings of small ellipsoids of 
calcite arranged across their bedding, are compared 
with those of the Lake District, and are attributed 
to an epoch when carbon dioxide was the principal 
escaping gas. These unusual rocks are limited to 
an horizon between the middle and uppermost 
rhyolites of the Capel Curig suite. 
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EARTH CURRENTS IN FrRance.—In La Nature 
(November 25, p. 339, and December 2, p. 355) Dr. 
Albert Nodon has described a new series of researches 
upon the electric currents flowing in the earth. 
An observing station for this purpose was set up 
in the summer of 1921 near Sauveterre in the Basses 
Pyrénées; the district is far removed from any 
industrial electric circuits, being in a wide, well- 
watered prairie on clay soil, the humidity of which 
is probably fairly constant; it is therefore well 
suited in many important respects for such observa- 
tions. Four overhead wires (the lengths of which 
are not stated) branch out in directions north-south, 
east-west, south-east to north-west, and south-west 
to north-east, from a small observatory. The earth- 
contacts at the ends of the wires were made by large 
zinc plates; the contact electro-motive forces from 
these plates annul one another and appear to have 
given no trouble. The currents were measured by 
a milliamperemeter, eye-readings being taken with 
a lamp and scale; no continuous photographic 
registration is arranged. The conductivity of the 
soil in various directions is measured from time to 
time by applying a known E.M.F.-to the wires. 
Other observations include the earth’s horizontal 
magnetic force, and the intensity of penetrating 
radiation, the latter being measured by a delicate 
electrometer in a closed metal case. The currents 
which flow along the direction of latitude appear 
to be small and invariable in direction, namely, 
from east to west; those from north to south are 
very variable both in direction and magnitude ; 
the currents in the intermediate directions agree 
with the resultant of the east-west and north-south 
currents along these directions. The conductivity 
of the soil appears to vary in parallel with the 
intensity of penetrating radiation, and also to be 
augmented when the earth currents are large. 
Various other correlations, with meteorological and 
solar phenomena, are indicated, but the results can 
only be regarded as provisional in view of the short 
period over which the observations extend. 


STREET LIGHTING.—A meeting of the Illuminating 
Engineering Society, on December 12, was devoted 
to a discussion on street-lighting. Mr. Haydn T. 
Harrison, in an introductory paper, pointed out the 
importance of correct distribution of light and 
described several devices for improving the natural 
distribution of illuminants, notably the holophane 
lantern and the “ longitudinal system ’”’ for which 
he himself was responsible. He pointed out that 
the classification of streets in terms of minimum 
illumination adopted in the United States agreed 
closely with that recommended in this country 
and urged that ‘‘ minimum horizontal illumination ”’ 
was the best basis of specification for public lighting. 
A contribution by Mr. L. Gaster dealt mainly with 
street lighting in relation to traffic, and some figures 
were quoted showing how the diminished lighting 
in war time had contributed to the increase in streei 
accidents. Experiments in 32 American cities in- 
dicated that 17-6 per cent. of accidents occurring 
at night were due to inadequate illumination. Dr 
Clayton Sharp gave an interesting survey of methods 
adopted in American cities. A feature of such 
tests has been the utilisation of a length of road for 
actual experiments with different forms of lamps. 
Another point, mentioned by Mr. Thomson, chairman 
of the Street Lighting Committee of the Westminster 
City Council, is the desirability of arranging lights 
so as to illuminate the exteriors of important build- 
ings, so as to render them visible by night as well 
as by day. The advice of architects in considering 
this aspect of public lighting would be of value. 
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‘TWO years ago Sir William Beveridge was led 

to investigate the problem of weather periodi- 
city from a new point of view, or at least with 
materials hitherto unused—using wheat prices in past 
centuries as evidence of harvest yields and so of 
the weather. The investigation falls into three stages, 
namely 

(1) Construction of an index of wheat price 
fluctuation in Western Europe from 1550 to 1869, 
the index showing the price in each of those 370 
years as a percentage of the average price for 31 years 
of which it is the centre. 

(2) Harmonic analysis of this index for about 
300 years to 1850 in order to discover periodicity. 
In this analysis all possible trial periods between 
24 and 84 years in length have been examined and 
every apparent periodicity has been tested by 
analysing separately the two halves of the sequence. 
The result of the analysis is remarkable; not one 
or two but many distinct periodicities—thirteen or 
more—are suggested, and the suggestions are con- 
firmed in varying degrees by the discovery of similar 
periodicities in meteorological records. In view of 
all the evidence, two of the periods—of 5:1 years 
(found independently by Capt. Brunt and Mr. J. 
Baxendell), and 35:5 years (found by Dr. Briickner 
in 1890)—may be regarded as “ certain,’ though not 
necessarily the most important. Seven others, with 
lengths 5°67, 9°75, 12°84, 15:23, 19°90, 54:0, and 68-0 
years, are classed as “‘ nearly certain ’’; all of these 
show more strongly than the Briickner and many 
of them more strongly than the Brunt-Baxendell 
cycle. Four more periods of 3:41, 4:41, 5°96, and 
8-05 years are “probable.” There are six other 
“ possibilities’? including an 11-year period, corre- 
sponding in phase and in instability as well as length 
to the sun-spot period. 

(3) Comparison of deductions from this analysis 
of wheat prices before 1850 with the actual rainfall 
from 1851 to 1921 on the assumption that the 
meteorological factor most uniformly adverse to 
wheat in Western Europe is rain. 

For this purpose eleven out of the thirteen 
“ certain,”’ nearly certain,’ and ‘“‘ probable ”’ cycles, 
with the lengths and phases given by harmonic 
analysis, have been drawn for the years 1851 to 1921 
and combined by a simple graphic method. The 
resulting ‘‘ synthetic curve’ shows a large measure 
of agreement with the actual rainfall for those years ; 
for the 55 years to 1905 the coefficient of correlation 
is 0-38 or about five times its probable error. The 
principal droughts of the last seventy years, including 
that of 1921, are particularly well shown and so 
foretold by the ‘‘ synthetic curve.” 

This investigation, it is submitted, establishes the 
existence, importance, and persistence over more than 
300 years, of definite periodicities in the yield of 
European harvests, some or all of which must be 
attributed to cycles in the weather. It opens up 
the possibility of valuable forecasts of general condi- 
tions. But no such forecasts either as to the year 
1923 or any other year are now possible, and Sir 
William Beveridge makes none. He claims for his 
investigation nothing more than that it affords a 
starting-point for more detailed studies ; his hope is 
that competent meteorologists may be encouraged 
once again and more hopefully to take up these 
studies. 

Mr. R. A. Fisher suggested that a periodicity in 

1 Joint discussion of Section A (Mathematical and Physical Science), F 
(Economic Science and Statistics), and M (Agriculture) of the British 
Association at Hull on September 7, 
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yields is not necessarily an indication of a periodicity 
in weather since it may indicate merely a periodicity 
of economic conditions. For example, the amount 
of a farmer’s crop is affected by the state of the labour 
market and the state of his own bank account. 
Nevertheless, if any considerable and _ persistent 
periodicity really exists in the weather, it would be 
likely to affect the crops and hence their prices with 
a similar periodicity. The crop data suitable for an 
investigation of this kind should be obtained, however, 
not under commercial but under experimental 
conditions. The figures obtained at Rothamsted 
differ from those of the Ministry of Agriculture. 
Detailed examination of these figures and comparison 
with rainfall records, indicates that rainfall apparently 
accounts for 30-50 per cent. of the total variation 
in crop. 

Examination of the distribution of the rainfall in 
each year shows that slow changes in yields seem 
to be affected only by (a) the total rainfall in the 
year, and (b) the excess of summer and winter rain 
over that in spring and autumn. Between the two 
latter there is a striking difference. In total rainfall 
there have been spells of wet and dry years, two 
wet spells about 35 years apart. But these spells 
can scarcely account for more than Io per cent. of 
the changes in the yields, though they may account 
indirectly for a larger percentage, e.g. by favouring 
weed infestation. A period of 70 years is not enough, 
however, to determine periodicity ; in any case the 
quantitative value of the spells is not great, probably 
less than 7 per cent. of the variation in crop: 
the remaining 93 per cent. appears to be quite 
fortuitous. It is here that the weak point occurs 
in any argument which would make the yield of 
farm crops to be dependent on the weather. 

The change which variation in excess of winter 
and summer rain over that of spring and autumn 
causes is more interesting than that caused by total 
rainfall. Examination of ten-year means reveals a 
steady increase for the last 70 years with no sign 
of slackening. The effect of an increase in December 
rain on the wheat yield is rather striking ; on dunged 
plots, for example, a loss of more than 1} bushels 
per acre occurred. 

The general result of examining these weather 
records is that in most features the succession of 
seasons appears to be wholly fortuitous, and in all 
features by far the larger part appears to be fortuitous. 
The two cases in which distinct changes are noticeable 
account for a very small proportion of the variation 
in yield. It is of course not denied that any series 
of values, however arbitrary, may be expressed by 
Fourier’s expansion as a number of harmonic 
cycles ; but in the case of the weather, these cycles 
will be for the most part of short duration, and 
cannot be expected to reproduce themselves in the 
series of crop yields. For given weather the crop 
may be predicted with some accuracy, but Mr. 
Fisher is of opinion that the crop cannot be predicted 
even approximately without a detailed prediction of 
the weather. 

Dr. Simpson remarked that meteorologists might 
be divided into two classes, those who had discovered 
a period and those who had not. The latter as a rule, 
did not believe in periodicity, while the former 
generally believed only in the period they had 
themselves discovered. He exhibited on the screen 
a table showing 88 periods discovered by various 
investigators in solar and meteorological phenomena. 
These ranged from 1800 years to 2 hours, and he 
directed attention to the fact that from such a large 
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number of periods—no attempt had been made to 
make the table complete—it would not be difficult 
to find a period near any specified period, especially 
if one were allowed to consider multiples and sub- 
multiples. He then discussed the two chief meteoro- 
logical cycles, the Briickner cycle and the sunspot 
cycle. The hundred-year record of London rainfall 
has been analysed for a 35-year period, and a curve 
added to a diagram of monthly totals to show on 
the same scale the contribution of the cycle to the 
total rainfall. The amplitude of the cycle is absolutely 
insignificant in comparison with the monthly varia- 
tions. Dr. Simpson admitted that there is an 
appreciable correlation between sunspots and meteoro- 
logical factors, but as sunspots have no true periodicity 
they cannot introduce a periodic term into meteoro- 
logical phenomena. 

Turning to Sir William Beveridge’s results Dr. 

Simpson regretted that he had not seen Sir William’s 
recent paper in the Journal of the Statistical Society 
but only his papers in the Economic Journal, because 
the periods on which Sir William appears now to 
rely are different. He was prepared to admit that 
Sir William Beveridge had _ discovered certain 
periodicities in his curve of prices of wheat which 
were many times greater than one would expect 
by chance, but he strongly contested that these were 
meteorological periodicities. Sir William Beveridge 
laid great stress on a periodicity discovered by Capt. 
Brunt in Greenwich temperature, 5:1 years, which 
coincided with one of his cycles, but it was pointed 
out that Capt. Brunt discovered 9 cycles, four of 
which had greater and four smaller amplitudes than 
this particular cycle. Also Capt. Brunt’s cycle of 
5*1 years reduced the standard deviation of mean 
monthly temperatures at Greenwich only from 2-80 
to 2°77, an insignificant change. 
Dr. Simpson also criticised Sir William Beveridge’s 
synthetic curve and asked why that curve should be 
compared with rainfall. There appeared to him no 
more reason why it should apply to rainfall than to 
any other meteorological or economic or even bio- 
logical factor which might conceivably affect a 
harvest. Inconclusion, admitting all that Sir William 
claimed to have done, he did not think that a predic- 
tion which gave a correlation coefficient with actuality 
of only 0-38 had any practical value. When Sir 
William had increased his correlation coefficient to 
about o-83 he would be a valuable forecaster, but 
not until then. 

Mr. Udny Yule said that the comments of Dr. 
Simpson seemed to him unfair. It must certainly 


be recognised that mere inspection of data was 
wholly inadequate and might lead to unfounded 
ideas as to the existence of periodicities, but this 
criticism had no bearing on work carried out by th« 
periodogram method. He felt a good deal mor 
doubt than some previous speakers on the question 
whether crop cycles were or were not a vital facto: 
in the general economic cycle, which required fai 
more study. From the statistical side the mosi 
important work now to be done is the determinatio: 
of the crop cycles in areas other than Western Europe 
e.g. South America and India: in so far as crop 
cycles are an important factor in the economic cycle 
the resultant in any one country must be a complex 
effect dependent on the sources of its raw materials 
On the side of economic theory it seemed to him 
there is also work to be done. The treatment o! 
economics is in general static. The economist is 
too apt to tell us that “‘ in the long run ”’ a pendulum 
will hang vertically, whereas the whole interest o! 
the pendulum is that it swings, and the problem is 
why it swings and how it swings. The treatment 
of economics should be dynamic. The question 
might be asked, for example, whether there is not 
an equation relating production not merely to pric: 
but to price and its time differentials, an equatio: 
which might (or in given circumstances might not 
have a periodic solution. 

Prof. H. H. Turner considered that we should be 
grateful to Sir William Beveridge, first, for producing 
a long series of annual values, going back much 
further than our longest rainfall record ; secondly, 
for having himself analysed them completely by th: 
periodogram method, so that others can profit by 
his analysis; and thirdly, for two considerablk 
successes inthe outcome. One of these is remarkable. 


He had succeeded in forecasting the weather in some 


sort—a rare, if not unique, achievement up to the 
present. The other success consisted in isolating 
several periods which must be further investigated. 
The periodogram gives us only the beginning, not 
the end of an investigation. Having obtained, for 
example, the definite suggestion of a 15-day period 
we must then see how it behaves throughout the 
series; the maximum phase seems to oscillate in 
this case. Such oscillations frequently occur in 
manifestations of periodicity which may itself be 
quite regular; thus, the rotation of the earth is 
quite regular, but one of its manifestations is sunrise, 
which swings to and fro. Sir William Beveridge had 
given us a good start, which it is to be hoped will be 


followed up. 


Geology of the North Sea Basin. 


‘THE long-standing custom of devoting at least 

part of a session of the Geological Section of 
the British Association to matters pertaining to the 
geology of the district in which the meeting is being 
held, was extended this year to the consideration of 
the wider question of the geological history of the 
North Sea basin, the discussion on this subject being 
the first of a series held in different sections on various 
aspects of the North Sea. 

The discussion was opened by Prof. P. F. Kendall, 
president of the section, and was continued by Mr. 
J. O. Borley, of the Fisheries Research Laboratory, 
Lowestoft, who described the nature and distribution 
of the deposits now being laid down. Mr. Thomas 
Sheppard dealt with the geology of the Hull district, 
and Mr. C. Thompson contributed an interesting paper 
on the present rate of erosion of the coast of Holderness. 

The main tectonic lines of the British Isles and of 
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the neighbouring area, the North Sea, were produced 
prior to the formation of the Permian rocks, the 
three main axes of folding being the Caledonian 
(N.E. and S.W.), the Pennine (N. and S.), and the 
Armorican (W. and E. approximately). Later 
movements, for the most part along these old lines, 
were responsible for the changes in the distribution 
of land and water which have taken place. 

The region now occupied by the North Sea appears 
to have been an area of depression since a very remote 
period. Thus it is found that movements which took 
place during late Carboniferous times and during 
the period, unrepresented by any deposits in Europe, 
that elapsed before the deposition of the Permian 
rocks, caused the coal measures to dip into the basin 
in Holland and Belgium, in Northumberland and 
Durham, and probably also in Lincolnshire, to re- 
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The sinking of the basin thus formed appears to 
have continued intermittently in Permian, Jurassic, 
and Cretaceous times, the Permian and Jurassic 
deposits in the Durham-Yorkshire area being thicker 
than in almost any other part of Britain, and the 
Lower Cretaceous beds (the Speeton clay), being of 
a deep water type, contrasting strongly with the 
shallow water and estuarine deposits of that age to 
be found in parts of Britain more remote from the 
basin. The chalk also reaches its maximum British 
development on the East Coast. 

After the formation of the chalk, the area was 
uplifted and much denudation took place prior to 
the deposition of the Woolwich and Reading beds 
and London Clay, which marks the commencement 
of a further downward movement. These Lower 
Tertiary beds still occupy the London and Hampshire 
basins and extend below the southern part of the 
North Sea. Prior to the great denudation which 
followed the uplift in Miocene and early Pliocene 
times, they doubtless occupied a much wider area 
the then basin of the North Sea with its embayments 
and estuaries. 

Then followed intermittent movements of the 
Armorican folds in the south of England, Northern 
France and Belgium extending into Pliocene (Diestian) 
times. 

From this time onwards it is possible to trace the 
southern and western shores of the North Sea with 
some degree of accuracy. In Diestian times, Harmer 
suggests that the coast-line ran from the neighbour- 
hood of Dover across the straits into Belgium, the 
shore deposits being represented by the Lenham beds 
and the Diestian of Belgium. The later Pliocene 
deposits indicate a gradual retreat of the sea to the 
northwards, the fossils of the Red Crag and Norwich 
Crag showing a gradual increase in the number of 
living as compared with extinct species as they are 
traced from Essex to the Wash. 

At the close of Pliocene time much of the southern 
portion of the North Sea Basin must have been low- 
lying land, and across this meandered the great rivers 
of Northern Europe. The estuary of the Rhine, 
according to Harmer, crossed Norfolk ; and in it were 
laid down the Chillesford beds. 

To the north of the Humber the coast-line of this 
period has been traced by a line of buried cliff with 
accompanying beach deposits running from Hessle 
on the Humber, inland to the west of Beverley, and 
emerging on the line of the existing coast at Sewerby, 
between Bridlington and Flamborough Head. The 
plain of marine denudation in front of this old coast- 
line has been charted and contoured by means of 
information obtained from numerous borings which 
have been put down in search of water in the Plain 

of Holderness. 

The next phase was a retreat of the sea and the 
formation of sand dunes along the foot of the cliff. 
The geological date is indicated by the occurrence of 
Elephas antiquus, Rhinoceros leptorhinus, and hippopo- 
tamus in the deposits, a fauna which accompanies 
implements of Chellean type in the south of England. 


New Japanese Botanical Serials. 


Throughout Pliocene times, a gradual refrigeration 
of the climate was in progress, as is shown by the 
molluscan fossils and also by the land flora, where 
remains of this have been preserved; and the next 
episode was the formation of a great ice-sheet having 
its radiant point in the neighbourhood of the Gulf of 
Bothnia. This appears to have displaced the waters of 
the North Sea at least as far south as the coast of Essex. 
Retreats and readvances took place, but the final 
retreat of the ice can be traced with great detail 
and precision by the drainage phenomena developed 
along its margin up to its last contact with British 
shores on the Ord of Caithness. 

Oscillations of level accompanied the retreat of 
the ice and raised beaches were left, but on the com- 
pletion of the withdrawal the land stood about 80 
feet higher than at present. The southern part of 
the North Sea became a marshy plain, peat bogs 
covered much of its surface and forests clothed its 
margins, while great rivers such as the Rhine, Thames, 
and Weser meandered through it. 

A depression to the present level then ensued and 
the great shallow bay of the North Sea south of the 
Dogger Bank was formed. The sea ran up the 
estuaries, and thus the Humber itself and its tributary 
the Hull came into being. 

The work now being carried out by the officers 
of the Fisheries Board is throwing much light on 
the distribution of the various grades of material 
accumulating on the floor of the North Sea at the 
present time. Both the mineralogical character and 
the size of grain of the material are being investi- 
gated, though, of course, the latter is of more im- 
portance from the immediate point of view of fisheries, 
since it controls to a large extent the distribution 
of life. 

By means of experiments with floats the direction 
of the main surface currents has been determined, 
and the maps exhibited by Mr. Borley showed that 
the floor deposits were spread out under the influence 
of the same movements. Several different types of 
material exist on the coast, but in each the grading 
of the deposits, coarse to fine, is in the general 
direction of the currents already determined by 
other means. P 

Along a great part of the east coast of Britain the 
North Sea is at present eroding the cliffs at a fairly 
rapid rate, and this has been measured by Mr. 
Thompson in the case of the coast of Holderness, 
which consists of glacial deposits. His method was 
to take the six-inch Ordnance Survey map published 
in 1852 and to measure thereon the lengths of all 
easily identifiable lines running at right angles to 
the coast, and then to measure up the remains of 
these lines on the ground. In this manner it was 
possible to draw the coast-line as it is to-day on the 
map of 1852 and thus to indicate the strip of land 
lost to the sea in the last seventy years. This strip 


varies considerably in width in different parts of the 
coast, there being a few points at which erosion is 
practically nil while at others it has caused serious 
loss. 


[LURING the last few decades the universities | far distant as regards practicable modes of com- 


and colleges of Japan have produced a large 
number of scientific investigators, many of whom 
have continued postgraduate training for several 
years in Europe or America. The result is that in 
Eastern Asia a large number of well-equipped scientific 
investigators are now actively prosecuting research 
and there is a danger that, working in a field still 
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munication, their work may not be sufficiently known 
in Europe, with corresponding loss of efficiency to 
the workers in both continents. Japanese scientific 
leaders are evidently alive to the danger, and the 
reopening of extensive scientific contact following 
the gradual cessation of war conditions has been 
followed by the organisation and issue of a number 
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of scientific publications, containing communica- 
tions in European languages, mainly German and 
English. 

Thus there have recently reached this country the 
first issues of two such new serial publications, the 
Japanese Journal of Botany and the Acta Phytochimica. 

The Japanese Journal of Botany is only one such 
—- of nine which are being issued by the 

ational Research Council, Department of Education, 
Japan. Besides a long communication (53 pp.) by 
Saito upon the fungi (yeast) occurring naturally in 


the atmosphere at Tokio, in which a connexion is , 


traced between the number of these organisms present 
and the meteorological conditions, a series of abstracts 
follow which summarise the more important papers 
on botany and allied subjects which have appeared 
in Japan during January-June 1921. No fewer than 
thirty-nine papers are thus reviewed, many of 
economic importance and some of very general 
interest. 

The first number of the Acta Phytochimica, dated 
March 1922, contains two papers. In the first 
Asahina and Fujita summarise the researches pub- 
lished by them so far only in the Japanese Journal 
of the Pharmaceutical Society of Japan. These 
investigations enable them to assign a constitutional 
formula to anemonin and to the most important acid 
derivatives so far obtained from it. 

Anemonin is a crystalline product obtained from 
the acrid ranunculus oil distilled from fresh plants of 
various species of the Ranunculacee and extraction 


of the distillate with ether, benzol, or chloroform, 
but anemonin itself is not the acrid principle. The 
Japanese workers have a very large phytochemical 
field in the many interesting natural products of 
Eastern Asia, and the second paper, by Majima 
and Kuroda, deals with the pigment extracted by 
cold benzene from the dried outer portion of the 
root of Lithospermum Erythrorhizon. The main con- 
stituent of this pigment has been isolated in pure 
crystalline form and is described as the monoacetyl 
derivative of the compound, C,.H,,O;, which the 
authors have named shikonin (from the Japanese 
name for the plant “ shikon.’’) 

It is proposed to issue one volume of Acta Phyto- 
chimica a year, each volume to consist of about 
350 pages. The editor is Prof. K. Shibata, Botanical 
Garden, Koishikawa, Tokyo. 

The two papers now published are written, one in 
German and one in English; communications in 
French are also acceptable for publication. The 
journal states that it aims at ensuring a closer 
correlation between’ chemical and _ physiological 
studies of plant constituents, but these first papers 
are essentially chemical in outlook. Both journals 
are well printed, in clear type on good paper, with 
curves and tables adequately reproduced. In the 
Japanese Journal of Botany three plates are included. 
Curves and drawings are very well reproduced in 
these; a lack of contrast in a series of photographs 
of yeast colonies on agar may be the fault of the 
original photographs. 


Colloid Chemistry. 
By Prof. W. C. McC. Lewis. 


HAT increasing attention is being paid to the 
subject of colloid chemistry is becoming 
manifest in various directions. Already the subject 
has taken its place in the chemical instruction of 
some if not of all our universities, while the techno- 
logical literature shows (though as yet to a rather 
limited extent) that the significance of colloidal 
behaviour is no longer overlooked in a number of 
technical operations. The subject is one of com- 
paratively recent growth, for, although originating 
with Graham more than sixty years ago, its import- 
ance has begun to be realised only within the last 
twenty-five years. 

It is not altogether surprising, therefore, that there 
are still a number of people engaged in chemical 
work to whom colloid chemistry has not as yet made 
an effective appeal. To a large extent the further 
recognition of the subject will depend not only upon 
the measure of success attending the publication of 
works such as text-books and memoirs which aim 
at bringing the subject within the scope of ordered 
presentation, but also upon the efforts of agencies 
the aim of which is to correlate the scientific principles 
and generalisations (in so far as they exist at present) 
with technical problems and practice, and to demon- 
strate how numerous and varied are the industrial 
operations in which colloid considerations are funda- 
mentally involved. In the latter connexion a very 
useful service has been performed during the past 
few years by a committee of the British Association 
in publishing a series of reports on Colloid Chemistry 
and its General and Industrial Applications. The 
fourth of these reports,’ a compilation of more than 
380 pages, has been issued, and in view of its 
undoubted importance a brief indication of its 
general nature will not be without interest. 


1 Department of Scientific and Industrial Research: British Association 
for the Advancement of Science. Fourth Report on Colloid Chemistry 
and its General and Industrial Applications. Pp. 382. (London: H.M. 
Stationery Office, 1922.) 5s. 6d. net. 
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As in previous reports the subject matter is con- 
sidered so far as possible under two heads, namely, 
subjects mainly academic in nature, and subjects 
mainly technical. Under the first head we find the 
following sections: Colloids in analytical problems, 
cataphoresis, colloid systems in solid crystalline 
media, molecular attraction, membrane equilibria, 
disperse systems in gases, the theory of lubrication, 
and the application of colloid chemistry to mineralogy 
and petrology. Under the second head are grouped : 
Colloid chemistry of soap boiling, flotation processes, 
catalytic hydrogenation, the rdle of colloids in metal 
deposition, rubber, and colloidal fuels. Each section 
has been written by a man who is specially conversant 
with the subject which he treats, and it may be added 
that the entire work here represented—and it amounts 
in the aggregate to much—has been given gratuitously. 

Among subjects of such a divergent kind it is not 
easy to discriminate. Some readers will be attracted 
by the comparative novelty of the idea of introducing 
colloidal considerations at all into such problems as 
metallic alloys, mineralogy, and petrology, or the 
subject of lubrication. Others will be specially 
interested in obtaining some definite and clear 
information on subjects which possess a certain 
degree of familiarity, but about which most of us 
have, it is to be feared, somewhat confused ideas, 
subjects such as soap boiling, or ore-flotation, or 
catalytic hydrogenation. The fact that the latter 
two subjects are dealt with at all indicates the wide 
view which the committee quite rightly takes of the 
nature and range of its activities. The enormously 
wide scope of certain of the subjects themselves 
is well demonstrated by the article on disperse 
systems in gases, which ranges from the pollution 
of the atmosphere, metallurgical smokes, and problems 
of chemical warfare to Millikan’s work on the charge 
of the electron. By way of contrast we find in the 
section on molecular attraction a minute and searching 
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account of a single problem which is fundamental 
not only to colloid chemistry but to molecular physics 
as well. The variety of the subjects here indicated 
should strengthen the appeal which the report makes to 
readers possessing widely different individual interests. 

Finally, it may not be out of place to direct attention 
to the valuable assistance which the committee has 
received from the Department of Scientific and 
industrial Research, without which the report could 
iot have been published. To any one appreciating 
the value of these publications for the advancement 
of chemical science and industry, it will be apparent 
that the assistance thus rendered has been wisely 
as well as generously given. 


Early History of the Sussex Iron Industry. 


M R. RHYS JENKINS, vice-president of the 
+ Newcomen Society, formed recently for the 
study of the history of engineering and technology, 
who has contributed two papers on the early history 
of the iron industry in Sussex, has followed this up 
by some notes on the early history of steel-making 
in England. His paper deals with the history of 
the production of steel before Huntsman’s invention 
of cast steel 

That steel was produced in the time of Queen 
Elizabeth is well known, but very little, if any, 
research has been done on the history of the industry 
between that period and about 1750. The earliest 
mention of a works for the production of steel found 
by the author is in 1573. He finds that John Glande 
held a tenement called ‘‘ A forge of steel ’’ in Ashdown 
Forest, Sussex. This forge came into the hands of 
John Bowley in 1525, who still held it in 1548. It 
appears that Sir Henry Sidney of Penshurst, Kent, 
the father of Sir Philip Sidney, was a steel maker of 
that period. Steel was manufactured at Roberts- 
bridge in Sussex with the aid of Dutch labour obtained 
from the neighbourhood of Cologne. The method 
used was the so-called “ finery ”’ process, in which the 
iron from the blast-furnaces, instead of being cast 
into sows or pigs, was cast into thin flat bars. Another 
site of steel forges in Sussex was Warbleton. 

An important landmark in the development of 
the industry was the invention of the cementation 
process. The earliest mention of this is in 1614, 
when William Ellyott and Mathias Meysey obtained 
a patent for converting iron into steel “ by means 
of a reverberatorie furnace with potts louted or 
closed to be put therein containing in them certain 
quantities of iron with other substances, mixtures 
and ingredients, which being in the said furnace 
brought to a proportion of heate doth make and 
convert the same iron into steel, which steel with 
other heate temperatures and hammerings to be 
afterwards given to the same doth make good and 
fitt for the use before mentioned.” Ellyott and 
Meysey were both natives of this country, and there 
is no suggestion that they employed foreign workmen. 
The author thinks that this invention may have 
been a development of the case-hardening process, 
possibly in the light of knowledge acquired from the 
manufacture of brass. The works of Ellyott and 
Meysey were probably situated in London, and in 
1616 they obtained another patent for carrying out 
the main invention with pit coal instead of wood. 

Later developments of the industry appear to 
have taken place to some extent in the Forest of 
Dean, and also in Yorkshire. Prince Rupert was 
an inventor of the period, about 1650. On the whole, 
the best steel seems to have been made in the Forest 
of Dean. The records of that period indicate that it 
made good edge-tools, files, and punches. 
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University and Educational Intelligence. 


CAMBRIDGE.—Dr. A. P. Maudslay has been elected 
an honorary fellow of Trinity Hall. 


GLascow.—The University Court has accepted the 
generous offer, already referred to in this column, of 
a gift of 25,o00/. from Mr. Henry Mechan for the 
establishment of a Henry Mechan chair of public 
health. In making the gift, in recognition of “‘ the 
great and important work which is being done by the 
University of Glasgow,’’ Mr. Mechan made no con- 
ditions, preferring that ‘“‘ the accomplishment of my 
purpose should be left to the University authorities.”’ 
The department of public health to which the new 
chair is given has hitherto been joined with that of 
medical jurisprudence under Prof. Glaister. 

LEEDS.—At the meeting of the Court of the Uni- 
versity on December 20, the Pro-Chancellor stated 
that there are now 1535 full-time students as com- 
pared with 1646 in the year 1921-22. The local 
education authorities of Yorkshire are increasing their 
help to the University. In addition to subsidies from 
the City of Leeds, the West Riding and the East 
Riding County Councils and the City of Wakefield, the 
University now receives financial aid from the North 
Riding County Council and from the City of York. 

The laboratory of the British Silk Research Associa- 
tion has been established in temporary quarters, and 
the National Bensole Association has instituted re- 
searches in the department of fuel and metallurgy. 
The premises used as a Marine Biological Laboratory 
at Robin Hood’s Bay have been purchased by the 
University. With the help of a grant from the 
Government the funds required for the new building 
of the department of agriculture (the headquarters 
of agricultural education in Yorkshire) have been 
secured, and an early start will be made with the work. 

The Clothworkers’ Company has recently made to 
the University a gift of 2250/. in addition to its 
earlier munificent endowments. 

The Court, on hearing of Prof. Smithells’ decision 
to resign the professorship of chemistry in order to 
devote himself to scientific investigation in London, 
‘records its profound gratitude to him for service 
of immeasurable value to the University during the 
thirty-seven years in which he has held his Professor- 
ship. He is one of the founders of the University, 
which owes more than it can ever express to his 
unselfish devotion to the public interest, to his untiring 
labours in the application of science to industry, to his 
strenuous and at last victorious defence of the re- 
cognition of scientific technology as an element in the 
highest type of university education, and to his un- 
deviating adherence to a high and exacting standard 
in university studies. The Court rejoices to think 
that he now hopes to escape from some of the ad- 
ministrative cares which have eaten into the leisure 
which otherwise he would have devoted to scientific 
research, and assures him that his name and work 
will be inseparably connected in future with the his- 
tory of the rise of the University of Leeds.”’ 

The title of Emeritus Professor was conferred upon 
the following: Percy Fry Kendall, professor of 
geology, 1904-1922, who retired after reaching the 
age limit in September; John Goodman, professor 
of civil and mechanical engineering, 1890-1922, who 
resigned his chair in September. 

Dr. W. H. Pearsall, lecturer in the department of 
botany, was appointed reader in botany in recognition 
of his contributions to learning and research, especially 
in ecology. 


A coursE of eight lectures on ‘‘ Changing Geo- 
graphical Values ”’ will be delivered by Sir Halford 
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Mackinder on Wednesdays at 5 P.M., beginning 
January 24, at the London School of Economics 
and Political Science, Houghton Street, W.C.2. 

Part I., consisting of ten lectures, of a course on 
Oil Well and Refinery Technology and Geology of 
Petroleum, will be given at the Sir John Cass Technical 
Institute, Jewry Street, Aldgate, E.C.3., during the 
coming term. The opening lecture, on Monday, 
January 15, at 7 P.M., will be by Sir John Cadman 
on “‘ Imperial Aspects of the Petroleum Question.” 


THE Bureau of Education of the Government of 
India has just issued a second volume of “ Selections 
from Educational Records,” edited by J. A. Richey 
(Calcutta, Superintendent of Government Printing, 
India, pp. 504, rupees 64). The period covered by 
these selections, 1839-59, was one of great edu- 
cational activity in India, during which provincial 
systems of education were gradually evolved, and 
many of the documents reproduced in this volume 
are of great interest, as are likewise the accompanying 
series of portraits of statesmen, *administrators, 
missionaries, and unofficial patrons of education. 
The frontispiece is, appropriately, a portrait of James 
Thomason, Lieutenant-Governor of the North-western 
Provinces, 1843-53, who of all the administrators 
of those times rendered the greatest services to the 
cause of education in India. Among these not the 
least was the establishment of the Engineering College 
at Roorkee which bears his name. Had his apprecia- 
tion of the needs of the time in regard to the teaching 
of applied science been more fully shared by the 
court of directors and their successors, there might 
have been in India developments comparable with 
those which in the United States of America followed 
the adoption by the Federal Government of the policy 
of endowing colleges of agriculture and mechanical arts. 
Anumberof interesting documentsare grouped together 
under the heading: the beginning of professional 
education — medical, engineering, and legal—and a 
useful bibliography is given at the end of the volume. 


STRIKING testimony of the excellent morale of the 
students of the University of Hong-Kong was given 
in the course of an address delivered on November 14 
at the Royal Colonial Institute by Sir Frederick 
Lugard, to whose initiative the inception of the 
University was primarily-due. After speaking of the 
need for training character in African dependencies, 
he said: ‘‘ A university was founded in Hong Kong 
in 1912 mainly for Chinese students. In the fore- 
front of its declared objects the principles of co- 
operation and discipline were laid down. This year 
the community was disorganised by a series of strikes 
of a political nature. Trade and social life were 
alike paralysed. It seemed inevitable that the 
students—as in Egypt and India—would espouse the 
cause of reaction. But the Vice-Chancellor reports 
that though it would have been entirely in accord 
with Chinese student practice elsewhere that the 
undergraduates should demonstrate on the same 
side, what actually occurred was a very striking 
testimony to the success obtained in inculcating the 
lessons of co-operation and discipline. When the 
whole of the servants joined the strikers the students 
devoted themselves with the utmost cheeriness to 
cooking and to menial household duties. Sir W. 
Urungate adds that the hostels had never been 
cleaner. When the staff of mechanics went out the 
students manned the power station and the medical 
students unanimously resolved to carry out hospital 
duties, which are regarded by Chinese as especially 
derogatory.” On the re-establishment of stable 
government in China the potential usefulness of this 
university will be vastly increased and it is to be 
hoped that it will be enabled to rise to the height 
of its great opportunities. 
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Societies and Academies. 
LONDON. 


Aristotelian Society, December 4.—Prof. Wildo) 
Carr, vice-president, in the chair.—Gerald Cator: 
The one and the many. Contents of monadic typ 
which seem to occur in experience, prove on examin; 
tion to be ‘“‘ convergence illusion effects.’”” To adm‘: 
this, however, is fatal to the claims of logic. Tl 
question, ‘‘ How are 6 judgments possible ? ’ 
can only be answered by the denial that there cay 
be genuine judgments, as contrasted with psych« 
logical compositions of representations. The wri 
of logic, we should have to say, does not run i 
our world. To this dilemma the _ intellectualis 
metaphysic of St. Thomas Aquinas offers a legitimat: 
though not dialectically-necessary way of escap: 
According to it every character of the world, correla 
tive to an intelligence of any grade, is a functio: 
of the position of that intelligence in the scale o: 
beings, and the human intelligence is intelligenc 
at threshold value. It follows that the form of th« 
human universal will be the unification of a multi 
plicity by reference to a point de rvepére. But thi 
is precisely the structure of a “‘ convergence illusion 
effect.’”” Convergence illusion effects may, therefore 
be genuine universals at threshold value, and con 
sequently our world may be continuous with th« 
intelligible world. 


Society of Public Analysts, December 6.—Mr. 
P. A. Ellis Richards, president, in the chair.—E. W. 
Blair and T. Shirlock Wheeler: A note on the esti. 
mation of form- and acet-aldehydes. In investiga- 
tions of the action of oxygen and ozone on various 
hydrocarbons, the formaldehyde and acetaldehyde 
present were estimated by finding the total alde- 
hydes by Ripper’s bisulphite method (Monat. fiir 
Chem., 21, 1079), and formaldehyde alone by 
the cyanide method. In_ solutions containing 
formaldehyde, formic acid, hydrogen peroxide, and 
a trace of ozone these substances were estimated 
seviatim, formic acid with N/10o0 alkali, ozone with 
reutral potassium iodide, hydrogen peroxide by 
Kingzett’s method (Analyst, 9, 6), and formaldehyde 
by Romija’s method.—H. A. Peacock: Note on the 
presence of sulphur dioxide in cattle foods after 
fumigation. Sulphur dioxide may be absorbed by 
cattle cakes and meals during fumigation, bui 
after about a week the sulphur dioxide disappears. 
The amount absorbed depends on the variety oi! 
cake—the harder cakes absorbing less than the softer 
and the condition of the feeding stuff, i.e. whether 
in block or powder form.—C. H. Douglas Clark: 
A sliding scale for the convenient titration of strong 
liquids by dilution and use with aliquot parts. The 
device enables the operator to see at once what 
alternative dilutions are available in any particulai 
case in order to obtain a convenient burette reading 
at the end of titration, and it assists in choosing 
the most suitable dilution —D. W. Steuart: Some 
notes on the unsaponifiable matter of fats. The 
proportion of sterol in the unsaponifiable matter 
varies from 48 per cent. in maize oil to 7 per cent. 
in palm oil; and from 38 per cent. in lard to 9 per 
cent. in hardened whale oil. Highly hardened fats 
still contain sterol. The cholesterol acetate of animal 
fats melts at 114 to 1144° C.; the phytosterol acetate 
of vegetable fats is a mixture, a fraction of which 
melts at 125° or above, but some pure vegetable 
oils yield a fraction melting about 114° C. These 
facts are utilised in analysing margarines.—Norman 
Evers and H. J. Foster: Note on the sulphuric acid 
test for fish liver oils. The addition of natural 
oils increases the sensitiveness of the test to 
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a remarkable extent. The brown colour produced 
by sulphuric acid with liver oils after oxidation, 
behaves in exactly the same manner as the violet 
colour with the fresh oils, being similarly increased 
by the addition of natural oils. Oxidation of the 
natural oils destroys this power, but it is unaffected 
by hydrogenation. 


The Optical Society, December 14.—Sir F. W. 
Jyson, president, in the chair.—T. Smith: A large 
.perture aplanatic lens not corrected for colour. 
\ lens suitable for spectroscopic work with aplanatic 
corrections for all zones may have as large an aperture 
is f/1 or still greater, all the surfaces being strictly 
spherical. An actual lens made by Messrs. Ross, 
Ltd., of 3 inches focal length and 3 inches aperture 
»ossesses corrections comparable with those given 
by the theoretical investigation. With a slightly 
reduced aperture, correction for colour may be 
»btained without prejudice to the quality of the 
spherical corrections. The production of suitable 
glass discs is the outstanding difficulty in the way 
of great increases in the relative apertures of telescope 
objectives.—T. Smith: The optical cosine law. 
The law of refraction, the sine law relating to coma, 
ind other exact laws of optical instruments are 
particular cases of a very general law which assumes 
the form of a cosine relation. As an example of the 
pplication of the law, the principles which should 
zovern the construction of a variable power telescope 
yielding aplanatic correction at all magnifications 
ire investigated.—S. Weston: A constant bubble. 
[he alteration in the length of the air bubble in a 
spirit level due to variation of temperature is avoided 
in the new type of level produced by Messrs. E. R. 
Watts and Son, Ltd., known as a “constant ”’ 
bubble. The first consideration is to obtain the 
exact proportion of air and spirit. The cross section 
of the tube containing the liquid is so shaped that 
as the temperature is raised and the surface tension 
gradually decreased, only the cross sectional area 
of the bubble is affected, its length remaining un- 
altered. 


ParISs. 


Academy of Sciences, December 4.—M. Emile 
Bertin in the chair.—M. Guillaume Bigourdan 
was elected vice-president for the year 1923.—G. 
Bigourdan: The Observatory of Paris, on the 
zooth anniversary of its construction. An historical 
synopsis of the work done at the Observatory from 
its completion in 1672 to 1699.—Maurice Hamy: 
The measurement of small diameters by interference. 
A development of Michelson’s formula, without the 
restriction «=o (a being the ratio of the width of the 
slits to the distance between their centres).—A. de 
Gramont: Quantitative researches on the line 
spectrum of vanadium in fused salts. Two tables 
are given showing the persistence of the chief vana- 
dium lines by ocular and photographic observations. 
In the visible spectrum the sensibility is 1 in rooo, 
and this is increased by the use of photography to 
t in 100,000. The method can usefully be employed 
in the examination of minerals.—Sir William H. 
Bragg was elected correspondant for the section of 
physics, in the place of the late M. René Benoit, 
and J. B. Senderens correspondant for the section 
of chemistry, in the place of the late M. Barbier:— 
A. Schaumasse: Observations of the Skjellerup 
comet (1922d) made with the equatorial of Nice 
Ibservatory. Positions of the comet and comparison 
stars are given for November 29 and 30. 
is of the 11th magnitude.—J. Le Roux: The gravita- 
tion of the systems. Reply to some criticisms by 


NO. 2774, VOL. 110] 


M. Brillouin—J. Haag: The constancy of the 
homogeneity of the fluid representative of the 
different possible states of a gaseous mass.—Maurice 
and Louis de Broglie: Remarks on corpuscular 
spectra and the photo-electric effect.—Pierre Salet : 
The law of dispersion of prismatic spectra in the 
ultra-violet. In an earlier paper the author has 
given a formula which represents exactly the observed 
relation between the wave-length and the position 
of a line in the spectrum, and this was verified for 
wave-lengths between \3800 and 4900. Proof is 
now given of the validity of the formula in the 
ultra-violet to \2250.—F. Croze: The place of the 
ultimate lines of the elements in the spectrum series 
and their relations with the resonance lines.—Pierre 
Steiner : The ultra-violet absorption spectra of the 
alkaloids of the isoquinoline group. Papaverine 
and its hydrochloride. The absorption curve of 
papaverine is not that obtained by the addition of 
the absorption curves of its constituents: the effect 
of the isoquinoline nucleus preponderates.—Marcel 
Sommelet: Tertiary amines derived from benz- 
hydrylamine.— Raymond Delaby: The _ alkyl- 
glycerols. The conversion of the vinyl-alkyl-car- 
binols into alkyl-glycerols. The ethylenic alcohol 
is treated with bromine in acetic acid solution, these 
converted into acetins by prolonged boiling with 
sodium acetate, and the products separated by 
fractional distillation. The acetins are hydrolysed 
by a solution of hydrochloric acid in methyl alcohol. 
—P. W. Stuart-Menteath: The San Narciso mine in 
Guipuzcoa.—P. Viennot: The tectonic of the region 
of Bagnéres-de-Bigorre and of Lourdes.—Louis 
Dangeard: Contribution to the geological study of 
the bottom of the English Channel, based on recent 
dredgings by the Pourquoi-Pas ? (August-September, 
1922). The results are given on a chart, with special 
reference to outcrops of the Lias and Eocene.—M., 
Lecointre: The stratigraphy of the north of Chaouia 
(Western Morocco).—J. Cluzet and A. Chevallier : 
The radioactivity of the springs of Echaillon. The 
deposits forming these springs are rich in radio- 
thorium. This is the only spa in France admitting 
the therapeutic utilisation of thorium emanation.— 
G. Reboul: The determination, in cloudy weather, 
of the vertical movements of the atmosphere: the 
influence of clouds on the velocity of displacement 
of depressions.—M. Bridel and G. Charoux: Cen- 
taureidine, a product obtained from centaureine, a 
glucoside from the roots of Centaurea Jacea. This 
substance, which has the composition of C,H,,.0g, 
is probably a derivative of flavone.—M. Aynaud: 
Botrymycosis of sheep. 


SYDNEY. 


Royal Society of New South Wales, November 1.— 
Mr. C. A. Sussmilch, president, in the chair.—R. S. 
Hughesdon, H. G. Smith, and J. Read: The stereo- 
isomeric forms of menthone. ‘The ten stereoisomeric 
forms of p-menthan-3-one stated to be theoretically 
possible, and certain menthones and menthols 
derived by reduction from the optically active and 
inactive forms of piperitone are discussed.—E. Hurst, 
H. G. Smith, and J. Read: A contribution to the 
chemistry of the phellandrenes. Muta-rotation and 
optical inversion on the part of /-a-phellandrene 
a-nitrite occurs when it is dissolved in chloroform, 
benzene, or acetone, and maintained at 20° C.—H. G. 
Smith: Notes on the chemistry of certain Australian 
plant products. Pt.i. A resin coating the leaves and 
stems of Acacia verniciflua, the essential oil of the small 


The comet ; leaved Baeckia Gunniana, and the rubber and wax 


from Sarcostemma australe, are discussed. The milky 
latex of Sarcostemma australe contains about 7 per 
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cent. of rubber, together with resin.—E. H. Booth: 

Notes on the photographic work of the Sydney 
University Eclipse Expedition, Goondiwindi, Queens- 
land. The principle adopted was to give full ex- 
posures to ensure recording all required material 
on the plate, to develop to the point of general 
chemical fog, and to take from each plate a series 
of prints of different exposures, thus enabling a 
complete analysis of every degree of density in each 
plate to be made. This has. the same value as a 
large number of individual exposures. The process 
appears to have been quite successful, giving a full 
range of prints showing detail from the extreme 
photographic limit of the outer corona into the 
prominences. An outline of exposures and_ sub- 
sequent photographic treatment is given. Photo- 
graphs showing inner corona and prominences were 
displayed.—A. R. Penfold: The essential oils of two 
Myrtaceous shrubs, Homorvanthus virgatus and H. 
flavescens. The shrubs are common to various parts 
of Northern New South Wales and Queensland. 
H. virgatus contains as principal constituent up to 
80 per cent. dextro alpha pinene, sesquiterpene, 
amyl alcohol, and esters, and a paraffin of M.P 
65-66° C. H. flavescens contains 80 per cent. of the 
olefenic terpene ‘‘ Ocimene,” together with dextro 
alpha pinene, sesquiterpene, amyl alcohol, etc. 
This hydrocarbon is recorded tor the first time in 
an Australian essential oil—F. R. Morrison: The 
essential oil of Kunzea corifolia. This dark green 
bushy shrub, which is one of the commonest grow- 
ing in the Port Jackson district, yields a light 
brown mobile oil of fragrant odour. The oil con- 
sists principally of dextro alpha pinene, a sesqui- 
terpene closely resembling cadinene, an unidentified 
alcohol (the odoriferous constituent), and _ small 
quantities of acetic and butyric acid esters.—W. M. 
Doherty: A note on the food value of the snapper 
(Pagrosomus auratus). The percentage of fat in the 
snapper is very small, but it gave indication of the 
presence of the fat-soluble, growth-promoting factor, 
vitamin A, 


Official Publications Received. 


Report of the Department of Naval Service for the Year ended 
March 31, 1922. (Sessional Paper No. 17a—A. 1923.) Pp. 54. 
(Ottawa.) 

Ministerio da Agricultura, Industria e Commercio: Directoria de 
Meteorologia. Boletim Meteorologico: Anno de 1916. Pp. vi+136. 


(Rio de Janeiro.) 

The Indian Forest Records. Vol. 9, Part 4: The Constituents 
of some Indian Essential Oils. Parts 1-7. By J. L. Simonsen and 
Madyar Godal Rau. Pp. 36. (Calcutta: Government Printing 
Office.) 6 annas. 

Forest Bulletin, No. 49: Note on Thingan (Hopea oderata, Roxb.). 
By A. Rodger. Pp. 15. 7 annas. Forest Bulletin, No. 50: Note 
on Gurjun or Kanyin. Compiled by W. Robertson. Pp.7. 4 annas. 
(Caleutta : Government Printing Office. ) 

Union of South Africa. Fisheries and Marine Biological Survey. 
Report No. 2 for the Year 1921, by Dr. J. D. F. Gilchrist; with 
Introduction by H. Warington Smyth ; and Special Reports Be 
Heterosomata (Flat Fishes), by C. Von Bonde; 2: Physical and 
Chemical Observations, by Dr. C. Juritz ; 3: Deep-sea Fishes (Part 1), 
by Dr. J. D. F. Gilchrist. Pp. iv +- 84+79-+12 plates. (Cape Town.) 

Transactions of the Leicester Literary and Philosophical Society, 
together with the Report of the Council for 1921-22, and Annual 
Reports of the Sections. Vol. 23, 1922. Pp. 74. (Leicester.) 

The Annual Report of the Gresham’s School Natural History 
Society, 1922. Pp. 12. (Holt, Norfolk.) 

Department of Agriculture and Natural Resources: Weather 
Bureau. Annual Report of the Weather Bureau. Part 1: Work 
of the Weather Bureau during the Calendar Year 1919; Part 2: 
Hourly Meteorological Observations made at the Central Observatory 
of Manila during the Calendar Year 1919. Pp. 143. (Manila: 
Bureau of Printing.) 


Diary of Societies. 


SATURDAY, DECEMBER 30. 


ROYAL INSTITUTION OF GREAT BRITAIN, at 3.—Prof. H. H. Turner: 
Six Steps up the Ladder to the Stars (2). The Discovery of the 
Planet Neptune (Juvenile Lectures). 


NO. 2774, VOL. 110] 


. GEOGRAPHICAL ASSOCIATION (at Birkbeck College), 


MONDAY, Janvaky 1. 


BRITISH PSYCHOLOGICAL IETY (Education (at University 
College), at 2.30.—Dr. C. W. Kimmins: The Child and the Cinema. 
ROYAL GEOGRAPHICAL Soc sat (at olian Hall), at 3.30.—Lt.-Comm, 
-Sutton: Up the Tigris (Christmas Lecture to Young 
eople 
cans. Stupy Society (at Royal Sanitary Institute), at 5.—Miss 
Drummond : Children’s Drawings. 
MATHEMATICAL ASSOCIATION (at os Day Training College), at 
5.30.—Dr. 8. Brodetsky : Gliding. 
NATIONAL LEAGUE FOR HEALTH, MATERNITY, AND CHILD WELFAR! 
(at University College), at 5.30. —Health Problems of Adolescence. 


TUESDAY, JANUARY 2. 


MATHEMATICAL ASSOCIATION (at London Day Training College), a: 
10.—Prof. E. H. Neville: A Statement respecting the forthcoming 
Report of the Sub-Committee on the teaching of Geometry.- 
At 11.—W. C. Fletcher: The Uses of Non-Euclidean Geometry t: 
Teachers.—At 12.—Prof. R. W. Genese: Simple Geometrical anc 
Kinematical Illustrations of the Plane Complex.—J. Brill: A 
certain Dissection Problem.—At 2.30.—Sir Thomas L. Heath : 
Greek Geometry, with special reference to Infinitesimals (President's 
Address).—Prof. A. Lodge: Differentials as the basis for teaching 
the Calculus. 

ROYAL INSTITUTION OF GREAT BRITAIN, at 3.—Prof. H. H. Turner : 
Six Steps up the Ladder to the Stars (3). Photographing the Stars 
(Juvenile Lectures). 

NATIONAL LEAGUE FOR HEALTH, MATERNITY, AND CHILD WELFARE 
(at University College), at 5.30.—Dr. J. Kerr: Physique and 
Growth. 

ROYAL PHOTOGRAPHIC SOCIETY OF GREAT BRITAIN (Scientific and 
Technical Group), at 7.—-H. Lamplough: The Lamplough Flash 
Lamp.—A. C. Banfield: A Demonstration of the German Aeroplane 
Camera now in the Society’s Museum. 

RONTGEN SOCIETY (at Institution of Electrical Engineers), at 8.15.— 
Dr. A. E. rclay: The Organisation and Equipment of a Modern 
X-Ruy Department with special reference to the New Department 
at the Manchester Royal Infirmary.—Major C. E. 8. Phillips: An 
Electroscope of New Design. 


WEDNESDAY, JANUARY 3. 


ROYAL Society OF ARTS, at 3.—C. R. Darling: The Spectrum, its 
Colours, Lines, and Invisible Parts, and some of its Industrial 
Applications (Dr. Mann Juvenile Lecture). 

PHYSICAL SOCIETY OF LONDON AND OPTICAL SOCIETY (at Imperial 
College of Science and Technology), at 3-6, and 7-10.—Annual 
Exhibition of Scientific Apparatus——At 4.—W. Gamble: Repro- 
duction of Colour by Photographic Processes.—At 8.—Prof. E. G. 
Coker: Recent Photo-Elastic Researches on Engineering Problems. 

ROYAL MICROSCOPICAL SOCIETY (Biological Section), at 7.30. 


THURSDAY, JANUARY 4. 


GEOGRAPHICAL ASSOCIATION (at Birkbeck College), at 12.—Sir John 
Russell: The Influence of Geographical Factors in the Agricultural 
Activities of a Population (Presidential Address).—At 2.30.— 
J. Fairgrieve : Report on his Recent Visit te the United States.— 
At 5.—H. Batsford : Types and Materials of Houses in England. 

ROYAL INSTITUTION OF GREAT BRITAIN, at 3.—Prof. H. H. Turner : 
Six Steps up the Ladder to the Stars (4). The Spectroscope and 
its Revelations (Juvenile Lectures). 

PHYSICAL SOCIETY OF LONDON AND OPTICAL SOCIETY (at Imperial 
College of Science and Technology), at 3-6, and 7-10.—Annual 
Exhibition of Scientific Apparatus.—At 4.—Prof. E. G. Coker: 
Recent Photo-Elastic Researches on Engineering Problems.—At 8. 
—W. Gamble : Reproduction of Colour by Photographic Processes. 

INCORPORATED BRITISH ASSOCIATION FOR PHYSICAL TRAINING (at 
University College), at 5.—Prof. M. E. Delafield : Hygiene as applied 
to Physical Training. 

ROYAL AERONAUTICAL SOCIETY (at Royal Society of Arts), at 5.30.— 
H. Junkers : Metal Aeroplanes. 

NATIONAL LEAGUE FOR HEALTH, MATERNITY, AND CHILD WELFARE (at 
University College), at 5.30.—Dr. W. Brown: Child Psychology and 
Psychotherapy. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 6.—F. Creedy: Variable- 
speed A.C. Motors without Commutators F 

CAMERA CLUB, at 8.15.—W. L. F. Wastell: The Evolution of the 


Lantern Slide. 

FRIDAY, JANUARY 5. 

at 10.—Dr. 
Olive Wheeler: The Place of Geography in the Education of the 
Adolescent.—At 11.45.—Maj.-Gen. Lord Edward Gleichen: Per- 
Committee on Geographical Names.—At 12.15.—Prot. 
W. S. Tower : Geography and Business Life.—At 2.30.—E. E. Lupton 
and others: Discussion on ways of increasing the Usefulness ot! 
Branches of the Association.—At 5.—Prof. P. M. Roxby: The 
Coming Industrialisation of China. 

ROYAL GEOGRAPHICAL Society (at Molian Hall), at 3.30.—R. E. 
Priestley: Antarctic Adventures (Christmas Lecture to Young 
People). 

NATIONAL LEAGUE FOR HEALTH, ms AND CHILD WELFARE 
(at University College), at 5.30.—Prof. H. R. Kenwood: Health 
Education. 

JUNIOR INSTITUTION OF ENGINEERS, at 7.30.—W. Dinwoodie : Wave 
Power Transmission. 

SATURDAY, JANUARY 6. 


ASSOCIATION OF WOMEN SCIENCE TEACHERS (at, University College), 
at 2.30.—Dr. Dorothy Wrinch: Relativity. 

ROYAL INSTITUTION OF GREAT BRITAIN, at 3.—Prof. H. H. Turner: 
Six Steps up the Ladder to the Stars (5). Two Great Streams of 
Stars (Juvenile Lectures). 

GILBERT WHITE FELLOWSHIP (at 6 Queen Square, W.C.1), at 3.— 
G. J. B. Fox: A Visit to Pompeii. 
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EDNEY ” HYGROMETERS 


Specially made for use in TIMBER, LEATHER, and PAPER DRYING 
ROOMS, PIANOFORTE, CABINET, and FURNITURE FACTORIES, Etc. 


“EDNEY” SELF-RECORDING HYGROMETER, 
which records on Revolving Drum the humidity of the air in the drying rooms. 
Price, complete with Charts and Ink - £18 ° 0 ° 0 


“EDNEY ” STANDARD 
FACTORY HYGROMETER 


with stem-divided Tubes, ) “EDNEY” 
hand-painted Porcelain (il FACTORY 
Scale, and large Cistern HYGROMETER 
with 
£2:0:0 | Porcelain Scale 
| 
21s. 
|| 
Laboratory Certificates | Ditto 
for above I Hao: 30) | with Boxwood 


or Zinc Scale 


18s. 


6s. extra. 


SOLE MAKERS : 


PASTORELLI & RAPKIN, Ltd., 46 Hatton Garden, LONDON 


MEMBERS OF BRITISH LAMPBLOWN SCIENTIFIC GLASSWARE MANUFACTURERS’ ASSOCIATION, LTD. 
Actual Manufacturers of all kinds of THERMOMETERS, HYDROMETERS, 
and Recording Instruments for every industrial purpose. Lists on application. 

*.* Carriage paid and safe delivery guaranteed of all Instruments within the United Kingdom. 
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“POSTLIP” 


(No. 633 Mill) 


ANNUALLY INCREASING QUANTITIES 


Manufactured in | 
| 

for upwards of 50 years. 


White and All sizes in | | 
Grey Plain, Squares, | 
Anti Circles, and 
ique, | 

Folded 
Crinkled, 
Filters. 

and POSTLIP MILLS Rolls made | 
Embossed. Wee” to order. | | 


Several new Grades are | 
now successfully replacing | 
the best German makes. 


| See Report of TESTS made by The | 
National Physical Laboratory, a copy 
of which will be sent on application. | 


Postlip” Filter Papers. 


| EVANS, ADLARD & CO., 


POSTLIP MILLS, 
WINCHCOMBE, R.S.O., GLOS., ENGLAND. 


Ask your Laboratory Furnisher for samples of | | 


GREAT MICROSCOPE BARGAIN. 


An exceptional offer to Students and those requiring a First-class Microscope. 


We now offer a few only of the famous Koristka model Da Microscopes, all 
absolutely new and latest models, listed at £27, at the special reduced price 
of £19. This offer cannot be repeated, and is made to ensure complete 
disposal of our stock, to make room for a slightly improved pattern which 
will be ready shortly. There are only a limited number, and the offer can 
under no circumstances be repeated. 

We will supply on Deferred Payment terms—#4 cash down and twelve 
equal monthly instalments of £1: 7:6—strict approval, money back if 
unsatisfactory. 

SPECIFICATION. Koristka 1922 model Da Microscope, circular stage 
with centring screws, fine and coarse adjustment, three eyepieces, two dry 
objectives, 4”, oil immersion N.A. 1.30, revolving triple nosepiece, 
swing-out Abbe condenser, with iris and screw adjustment, 600 to 1000 mag- 
nifications. Complete in case. Brand new 1922 models, not second-hand, 
To secure, immediate application must be made. For further particulars 
and illustrated catalogue detailing same, apply to 


THE CITY SALE & EXCHANGE, 


81 ALDERSGATE STREET, LONDON, E.C.1. 


A TEXT-BOOK OF 


Experimental Psychology 


By CHARLES S. MYERS, M.A., M.D., Sc.D., F.R.S., 
DIRECTOR OF THE PSYCHOLOGICAL LABORATORY, CAMBRIDGE. 
Second Edition. Price 138. 6d. net. 

The two Parts are also sold separately :—Part I., Text-Book, gs. net. ; 

art II., Laboratory Exercises, 6s. net. 

“The edition just issued is probably the most complete text-book 
of experimental psychology in this or any other language. Every 
page is loaded with trustworthy statements of verified fact, yet the 
argumentation is so well ordered and the style so concise and clear 
that the book can be read with ease and pleasure.”—Vature. 

Prospectus on application. 


In two Parts. 


CAMBRIDGE UNIVERSITY PRESS 
Fetter Lane, London, E.C.4: C. F. Clay, Manager. 


THE HANDBOOK OF 
PATENT LAW OF ALL COUNTRIES 


By W. P. THOMPSON, F.C.S., M.I.Mech.E., Etc., 
Chartered Patent Agent of Liverpool. 
Entirely revised and rewritten 1920, 157 pages. Crown Octavo. 
All Countries, 6s. British Law only, 1s. 


“Should prove a very valuable and trustworthy guide to would-be 
patentees.”—Nature. 


Lonpon : STEVENS AND Sons, LiMiTED. 


MESSRS. SOTHERAN 


have now opened a Scientific Department on the first floor of 
their Strand House, where a selection of their large stock in 
modern, as well as old and rare, works on Exact and Applied 
Science may be seen on the shelves. 

They would also call attention to their facilities in getting sets 
or runs of periodicals on scientific subjects, as well as rare or 
out-of-print books they may not have in stock already. 


HENRY SOTHERAN & CO., 140 Strano, W.C.2, & 43 PiccaDILLy, W.1, LonDON. 


PRISMATIC BINOCULARS 


FOR ALL PURPOSES—FROM £3: 15s. 


THEATRE GLASSES : 


FIELD GLASSES : 


Goerz,3x . £4:15 

Leitz,4x . £4:15 Goerz,12x . £5:15 
Do. 9x . £4:15 

MARINE GLASSES : Do. 6x . £3:15 

a £6:10 Busch,6x . £3:15 

Precisio: 

6x30. . £6:10 Rodenstock, 
6x. - £3:15 


Goerz, 6x30. £7: 0 
Zeiss,6x30. £8: 0 


CLARKSON’S 


(The Original Firm.) 
338 HIGH HOLBORN, LONDON, W.C.1. 
Opposite Gray’s Inn Road. Telephone: Holborn 2149. 


Hensoldt, 6x £3:15 


W. OTTWAY & Co. Ltd. 


(Established 1640) 
MANUFACTURERS 


of all types of Astronomical, 
Surveying, Scientific and 
Optical Instruments. 


lllustrated Leaflets post free. 


We shall be pleased to give 
quotations for Refractor Tele- 
scopes up to 8 inches aperture, 
fully equipped on Equatorial. 
Silvering, Overhauling, Repairing & Adjusting done cheaply. 


Orion Works, Ealing, London, W.5. 


Incorporating the HIGH TENSION COMPANY. 


DESIGNERS AND MANUFACTURERS OF 
TRANSFORMERS, 
INDUCTION COILS, 
VACUUM TUBES, etc. 
11 Torrington Place, 
Gower Street, London, W.C.1. 


Telephones: MUSEUM 5073 & 3306. 
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KELVINGROVE WORKS 


(fi) | 


> 


‘THE K.B.B. MIGROSCOPE ILLUMINANT 


AN ENTIRELY NEW DESIGN OF MERCURY VAPOUR 
FUSED QUARTZ 


Givingan ABSOLUTELY STEADY 
MONOCHROMATIC LIGHT 
of high intrinsic brilliancy, thereby 
enormously increasing the RESOLV- 
ING POWER of modern objectives. 


PRINCIPAL FEATURES. 
No vacuum, but works under at- 


mospheric pressure. 


mechanism. Practically unlimited life. 


Particulars and prices on application to 


KELVIN BOTTOMLEY & BAIRD LTD. 


HITHER GREEN - 


i) 


ENVELOPE 


starting 


\\\| 


LONDON, S.E.13. = 
Aa. No. ( 


THE NEW 3-INCH 
“STANDARD” 
TELESCOPE 


Complete with Rackwork Focussing, and Standard Eyepiece, 
any power. 


£25 10s. 
In addition to the above a Table Stand can be added for 


70s., or Simple Garden Stand, 55s. 
WRITE NOW. 


BROADHURST, CLARKSON & CO. 


TELESCOPE HOUSE, 


63 FARRINGDON ROAD, LONDON, E.C.1 
ALL OPTICAL REPAIRS. ‘Phone: Holborn 2156. 


Lists free upon request. 


PROV. PATENT 


ALWAYS WORKING, WET OR DRY 
From House~Window or Lawn. 
FINE LECTURE EXPERIMENT 
FASCINATING STUDY. HUNDREDS OF VOLTS. 


As shown working Royal Institution Conversazione. 


Complete Outfit (Rod, Radium Collector, and 
Electroscope), Price Two Guineas. 
Radium Collector only, 25 Shillings. 


F. HARRISON GLEW, 156 CLAPHAM RD., LONDON. 


OXYGEN 


And other Gases. 


The British Oxygen Co. have works for the production 
of Oxygen, Nitrogen, Carbonic Acid, Nitrous Oxide, 
Hydrogen, and Argon in all chief industrial centres. 
The Company’s Plants are capable of an aggregate out- 
put of two million cubic feet per day. 
Special Terms quoted to the Trade. 


Catalogue and full particulars on application to the Head 
Offices of the Company— 


THE BRITISH OXYGEN CO., Ltd., 
ANGEL ROAD, UPPER EDMONTON, 
LONDON, N.18. 


OLD PLATINUM, GOLD, 


Dental Alloy, Scrap, &c., 
Purchased for Cash or Valued. 


SPINK & SON, Ltd., 


17 & 18 PICCADILLY, LONDON, W.1. 
EST. 1772, 


Fine Jewels or Plate also purchased or valued. 


SCIENTIFIC APPLIANCES and materials 
for Electrical, Magnetic, Optical and Experimental work. 
New and Second-hand Apparatus and parts by high-class makers, 
Lenses, Prisms, Mirrors. Static machines, Spark Coils, 
Relays, Wires, Cells and Accumulators. Fifty years’ experi- 
ence. Call and see stock, or write us. Our Illustrated Catalogue, 6d., All 
RADIO, WIRELESS Parts and Fittings. Actual Makers’ "New 

List, 2d. post free. 
Scientific Appliances (Dale & Hollins), 
11 & 29 Sicilian Avenue, London, W.C.1. 
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New Series, No. 262 June, 1922 


THE 


QUARTERLY JOURNAL 
OF 


MICROSCOPICAL SCIENCE 


Honorary Editor: 


Stir RAY LANKESTE “> mn B., M.A., D.Sc., 
LL.D., S. 


Editor: 
EDWIN S. GOODRICH, M.A., F.R.S. 


With the co- rt hg J. Hickson, M.A., F.R.S. ; 

Cc. M.A., » J. GRAHAM Kerr, M. A, 

E. W. . MacsrivE,. Sc., F.R.S.; and G. P. Bipper, 
» Sa. D. 


Subscription price per volume, £4, 4s. net. 
Single parts, £1, 1s. net. 


Contents of Number 262 


The Gastric Mucosa, by Roserr K. S. Lim. With a Plate and 1 
Figure in the text.—On the Labral Glands of a Cladoceran (Siino- 
cephalusvetulus), with a description of its mode of feeding, by GRAHAM 
Cannon. With 2 Plates and 2 Text-figures.—Surface Tension and Cell- 
Division, by J. Gray. With 9 Text-figures.—On the Classification of 
Actiniaria. Part III. Definitions connected with the forms dealt with 
in Part II., by T. A. SrerpHenson.—On the Post-Embryonic Develop- 
ment of certain C halcids, Hyperparasites of Aphides, with Remarks on 
the Bionomics of Hymenopterous Parasites in General, by Maup D. 
Havitanp. With 7 Text-figures.—Animal Chlorophyil : its Relation 
to Hemoglobin and to other Animal Pigments, by Joun F. Futton, Jr. 


OXFORD UNIVERSITY PRESS 
Humphrey Milford London, E.C.4 


International Review devoted to the 
History of Science and Civilization 


Edited by GEORGE SARTON, D.Sc. 


Associate of the Carnegie Institution 


Harvard Library 183. Cambridge, Mass. 


The chief feature of Isis is a Critical Biblio- 
graphy of the History and Philosophy of Science 
and of the History of Civilization. The three 
first volumes (1882 pages) contain about 5620 
bibliographic notes, 312 reviews, and 43 longer 
papers. Isis is the main centre. of information 
on the History and Philosophy of Science and 
the History of Civilization. 3 parts complete a 
volume within 12 to 18 months. 


The 1st part (220 pp.) of Vol. IV. has appeared. 
Each volume costs 50 Belgian francs (ed. de luxe, 
from Vol. II. on, roo francs). 


Publisher: WEISSENBRUCH, 
49 rue du Poincon, Bruxelles, Belgium. 


CARNEGIE INSTITUTION OF WASHINGTON 


The Department of Marine Biology has issued seventeen 
volumes containing 115 separate papers. Volume XVIII. is now 
in press and contains the following papers : 


No. 312. Papers from the Department of Marine Biology of 
the Carnegie Institution of Washington. Vol. XVIII. 
Octavo. 

Tennent, D. H.—Studies of the Hybridization of Echinoids. 


Harvey, E. N.—The Production of Light by the Fishes Photo- 
blepharon and Anomalops. 


Mayor, A. G.—Hydrogen-ion Concentration and Electrical 
Conductivity of the Surface Water of the Atlantic and 
Pacific, 

Wells, R. C.—The Carbon-Dioxide Content of Sea-Water at 
Tortugas, Florida. 


Phillips, A. H.—Analytical Search for Metals in Tortugas 
Marine Organisms. 


Fowler, H. W., and C. F. Silvester.—A+Collection of Fishes 
from Samoa. 


Mayor, A. G.—Tracking Instinct in a Tortugas Ant. 
Treadwell, A. L.—Leodicidae from Fiji and Samoa. 
Treadwell, A. L.—Polychaetous Annelids collected at Friday 
Harbor, Washington, in February and March 1920. 
Address all orders for price lists and books to 


CARNEGIE INSTITUTION OF WASHINGTON, 
WASHINGTON, D.C. 


LEWIS’S 
CIRGULATING LIBRARY 


of Scientific, Technical, 
and Medical Books 


covering the widest range of subjects, pure and applied. 


NEW BOOKS and EDITIONS are added in UNLIMITED SUPPLIES, 
as long as the demand requires, delay or disappointment thus 
being prevented. 


ANNUAL SUBSCRIPTION (Town or Country) FROM ONE GUINEA 
according to the number of books required at one time. 


Subscriptions may commence from any date. 
Books may be retained as long or exchanged as frequently as desired. 


The READING AND WRITING ROOM (first floor) is open daily. 
Prospectus, with Quarterly List of Additions, post free. 
H. K. LEWIS & CO. Ltd., 


186 Gower Street, ,224,3%.., London, W.C.1. 
District Railway: Euston Square Station. All Tube Railways: Warren Street. 
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Recent Scientific and Technical Books 


Volumes marked with an asterisk have been received at ‘* NATUKE” Office. 


Mathematics 


Beckett, T. A., and Robinson, F.E. Plane Geometry 
for Schools. Gl. 8vo. Part 2. Pp. viii+241-453+Vv. 
(London: Rivingtons, 1922.) 5s. 

Burns, P.F. Reason-Why Arithmetic Course. Large 
Cr. 8vo. Book 1. Pp. 64. Paper, 6d.; Cloth, 8d. 
Book 2. Pp. 80. Paper, 7d.; Cloth, od. ‘Book 3. Pp. 
80. Paper, 7d.; Cloth, 9d. (London and Glasgow: 
W. Collins, Sons and Co., 1922.) 

Few, H. P. Elementary Determinants for Electrical 


Engineers. Cr. 8vo. Pp. vi+98. (London: S. Rentell 
and Co., Ltd.; New York: D. Van Nostrand Co., 1922.) 
4s. net.* 

Griffin, F. L. An Introduction to Mathematical 
Analysis. Cr. 8vo. Pp. 535. (London: G. G. Harrap 
and Co., Ltd., 1922.) tos. 6d. net. 


London Mathematical Society, Proceedings of the. 
Second Series. Vol. 20. Sup. Roy. 8vo. Pp. liv +502. 
(London: F. Hodgson, 1922.) * 

Murdoch,W.H.F. Mathematical Synopsis: Algebra, 
Logarithms, Trigonometry and Spherical Trigonometry. 
32mo. Pp.42. (London: Bowman and Murdoch, 1922.) 
2s. 6d. net. 

Phillips, H. B. Differential Equations. Cr. 8vo. 
Pp. 78. (New York: J. Wiley and Sons, Inc. ; London: 
Chapman and Hall, Ltd., 1922.) , 6s. 6d. net. 

Shireby,R.M. The Slide Rule applied to Commercial 
Calculations. Cr.8vo. Pp.72. (London: Sir I. Pitman 
and Sons, Ltd., 1922.) 2s. 6d. net. 

Turner, J. Practical Mathematics: Problems and 
Questions. Gl. 8vo. Pp. 80+x. (London and Edin- 
burgh : McDougall’s Educational Co., Ltd., 1922.) 1s. 9d. 

Youngson, P., and Shaw, J. H.. Practical Mathe- 
matics. Cr. 8vo. Pp. 500. (Glasgow: J. Munro and 
Co., Ltd., 1922.) tos. 6d. net. 


Mechanics: Mechanical Engineering 


Brownlie, D. Boiler Plant Testing: A Criticism of 
the Present Boiler Testing Code and Suggestions for an 
Improved International Code. Demy 8vo. Pp. xi+168. 
(London: Chapman and Hall, Ltd., 1922.) 10s. 6d. net.* 

Burgess, G. K., and Woodward, R. W. Thermal 
Stresses in Chilled Iron Car Wheels. (Department of 
Commerce. Technologic Papers of the Bureau of Stan- 
dards, No. 209.) Sup. Roy. 8vo. Pp. 193-232. (Wash- 
ington : Government Printing Office, 1922.) 5 cents.* 

Croft, T. Steam Power Plant Auxiliaries and Acces- 
sories. Demy 8vo. Pp. xv+447. (New York and 
London: McGraw-Hill Book Co., Inc., 1922.) 15s. net.* 

Goldingham, A. H. The Design and Construction of 
Oil Engines. Fifth edition. Cr. 8vo. Pp. 426. (Lon- 
don: E. and F. N. Spon, Ltd., 1922.) 20s. net. 

Goudie, Prof.W.J. Steam Turbines. Second edition, 
rewritten and enlarged. Demy 8vo. Pp. xviii+804. 
(London: Longmans, Green and Co., 1922.) 30s. net.* 

Snodgrass, J. M., and Guldner, F. H. An Investi- 
gation of the Properties of Chilled Iron Car Wheels. 
Part 1: Wheel Fit and Static Load Strains and Stresses. 
Conducted by the Engineering Experiment Station, Uni- 
versity of Illinois, in co-operation with the Association of 
Manufacturers of Chilled Iron Car Wheels. (University 
of Illinois Engineering Experiment Station. Bulletin No. 
129.) Med. 8vo. Pp. 103. (Urbana: University of 
Illinois; London: Chapman and Hall, Ltd., 1922.) 
55 cents.* 

Viall, E. Les Broches 4 mandriner et le mandrinage a 


la Broche. Traduit de l’Américain par Maurice Varinois. 
Roy. 8vo. Pp. xii+218. (Paris: Libr. Dunod, 1922.) 
28 francs. . 


Physics: Electrical Engineering 


Avery, A. H. Dynamo Design and Construction. 
(Cassell’s Workshop Series.) Ex. Cr. 8vo. Pp. 264. 
(London: Cassell and Co., Ltd., 1922.) 6s. net. 


Bloch, Dr. L. Le Principe de la relativité et la 
théorie d’Einstein. (Bibliothéque des Annales des 
Postes, Télégraphes et Téléphones.) Demy 8vo. Pp. 
ili+42. (Paris: Gauthier-Villars et Cie, 1922.) 3.50 
francs.* 

Chauveau, B. Electricité atmosphérique. Premier 
fascicule: Introduction historique. Roy. 8vo. Pp, 
xi+90. (Paris: G. Doin, 1922.) 10 francs.* 

Claude, G. L’Electricité a la portée de tout le monde. 
8e édition. Nouveautirage. Roy. 8vo. Pp.519. (Paris: 
Libr. Dunod, 1922.) 19.50 francs. 

Coursey, P. R. The Radio Experimenter’s Hand- 
book. Roy. 8vo. Pp. vi+4113. (London: Wireless 
Press, Ltd., 1922.) 35s. 6d. net. 

Cross,H.H.U. Automobile Batteries. New impres- 
sion. Cr. 8vo. Pp. 10g. (London: E. and F. N. Spon, 
Ltd., 1922.) 2s. 6d. net. 

Curchod, A. Installations électriques de force et 
lumiére : Schémas de connexions. 4e édition. Nouveau 
tirage. Roy. 8vo. Pp. viii+278. (Paris: Libr. Dunod, 
1922.) 18.50 francs. 

Douglas, A. L. M. The Construction of Amateur 


Valve Stations. Cr. 8vo. Pp. 81. (London: Wireless 
Press, Ltd., 1922.) 1s. 6d. net. 
Dover, A. T. Industrial Motor Control: Direct 


Current. Dealing with the Principles involved in the 


’ Starting and Speed Control of D.C. Motors for Industrial 


Services, and with the Applications of these Principles to 
Typical Control Apparatus, with many Examples from 


Practice. (Pitman’s Technical Primer Series.) Pott 8vo. 
Pp. xi+116. (London: Sir I. Pitman and Sons, Ltd., 
1922.) 2s. 6d. net.* 


Du Pasquier, Prof. L.-G. Le Principe de la rela- 
tivité et les théories d’Einstein. Cr. 8vo. Pp. xvi+511. 
(Paris: G. Doin, 1922.) 18 francs net.* 

Eddington, Prof. A.S. The Romanes Lecture, 1922. 
The Theory of Reiativity and its Influence on Scientific 


Thought. Delivered in the Sheldonian Theatre, May 24, 
1922. Demy 8vo. Pp. 32. (Oxford: Clarendon Press, 
1922.) 2s. net.* 


Eichhorn, Dr. G. Drahtloser Ubersee-Verkehr. 4to. 
Pp. 69+xx. (Ziirich: Beer et Cie, 1921.) 7 francs.* 

Einstein, Prof. A. Sidelights on Relativity: I. 
Ether and ~ ey II. Geometry and Experience. 
Translated by Dr. B. Jeffery and Dr. W. Perrett. Cr. 
8vo. Pp. iv+56. wo my Methuen and Co., Ltd., 
1922.) 3s. 6d. net.* 

Gillon, Prof. G. Cours de constructions électro- 
mécaniques. Album de plans et croquis de machines 
électriques. Album de 38 grandes planches 27 x 40, 
4e édition. (Paris: Libr. Dunod, 1922.) 40 francs. 

Johnson, V. E. Modern High-speed Influence 
Machines. Mo od impression. 8vo. Pp. 285. (London: 
E. and F. N. Spon, Ltd., 1922.) 12s. 6d. net. 

Kemp, P. Alternating Current Electrical Engineering. 
Demy 8vo. Pp. xi+515. (London: Macmillan and Co., 
Ltd., 1922.) 17s. net.* 

Michaud, F. Rayonnement et Gravitation. Roy. 


8vo. Pp. viii+62. (Paris: Gauthier-Villars et Cie, 
1922.) 6 francs.* 
Mills, J. Within the Atom: A Popular View of 


Electrons and Quanta. Cr. 8vo. Pp. xill+215. (Lon- 
don: G. Routledge and Sons, Ltd., 1922.) 6s. net.* 

Neumann, Prof. E.R. Vorlesungen zur Einfiihrung 
in die Relativitatstheorie. (Jena: G. Fischer, 1922.) 
g0 marks. 

Ollivier, Prof. H. Cours de physique générale a 
l’usage des candidats au certificat de physique générale, 
au dipléme d’ingénieur-électricien et a l’agrégation des 
sciences physiques. Tome Second: Thermodynamique 
et étude de l’énergie rayonnante. Deuxiéme édition, 


entiérement refondue. Roy. 8vo. Pp. 415. (Paris: J. 
Hermann, 1922.) 28 francs net.* 
Poole, H. E. Switching and Switchgear: An Intro- 


ductory Treatment of the Principles of Switching in 
Electric Circuits ; The Design of Switchgear, Switchboards, 
and Auxiliary Apparatus, with Notes on Practical Applica- 
tions. (Pitman’s Technical Primer Series.) Pott 8vo. 
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Pp. ix+118. (London: Sir I. Pitman and Sons, Ltd., ) by R. Snow; The Cotton Industry, by W. H. Cook; 
1922.) 2s. 6d. net.* The Linen Industry, by F. Bradbury. (Westminster 
Smith, Dr. C. F. The Testing of Transformers and | Series.) Revised edition. Demy 8vo. Pp. xii+386 
Alternating Current Machines: the Main Principles and | (London: Constable and Co., Ltd., 1922.) 15s.* 
Practice of Efficiency and Output Tests on A.C. Trans- Best, W. N. Burning Liquid Fuel. New edition, 
formers, Alternators, and Motors, with Examples from | revised and enlarged. Roy. 8vo. Pp. 341. (London: 
Practice, for Students and Engineers. (Pitman’s | E. and F. N. Spon, Ltd., 1922.) 25s. net. 
Technical Primer Series.) Pott 8vo. Pp. xi+g91. (Lon- Clarke, A. Coal-Tar Colours in the Decorativ: 
don: Sir I. Pitman:and Sons, Ltd., 1922.) 2s. 6d. | Industries. Cr. 8vo. Pp. xiii+166. (London: Con 
net.* stable and Co., Ltd., 1922.) 6s.* 


Soubrier, Prof. M.  Précis d’électricité industrielle ; 
les appareils 4 courant alternatif: Legons professées a 
l’Ecole supérieure de Mécanique. Ex. Cr. 8vo. Pp. iv+ 
152. ‘Paris* Libr. Dunod, 1922.) 12 francs. 

Stermberg, L.-A. Manuel pratique |’ouvrier 
électricien-mécanicien. Nouvelle traduction et adapta- 
tion frangaise de l’ouvrage d’E. Schulz. Ex. Cr. 8vo. 
Pp. viii+306. (Paris: Libr. Dunod, 1922.) 12 francs. 

Taggart, J.S. Wireless for All: a Simple Explana- 
tion of Wireless for the General Public. 8vo. Pp. 76. 
(London: The Daily Express, 1922.) 6d. net. 

Timbie, Prof. W. H., and Bush, Prof. V. Principles 
of Electrical Engineering. Ex. Cr. 8vo. Pp. viii +513. 
(New York: J. Wiley and Sons, Inc. ; London: Chapman 
and Hall, Ltd., 1922.) 20s. net.* 

Verrill, A. H. The Home Radio: How to Make and 
UselIt. 18mo. Pp.113. (London: Harper Bros., 1922.) 
3s. 6d. net. 


Chemistry 


Arendt,R. Leitfaden fiir den Unterricht in der Chemie 
und Mineralogie. 15 Auflage. Bearbeitet von Prof. Dr. 
L. Doermer. Pp. vi+154. (Leipzig: L. Voss, 1922.) 
30 marks. 

Bernthsen, Dr.A. A Textbook of Organic Chemistry. 
New edition, revised to date by Prof. J. J. Sudborough. 
Cr. 8vo. Pp. xvi+g908. (London and Glasgow: Blackie 
and Son, Ltd., 1922.) 12s. 6d. net.* 

Chamberlain, Prof. J. S. A Textbook of Organic 
Chemistry. Cr. 8vo. Pp. xliii+ 959. (London: G. 
Routledge and Sons, Ltd., 1922.) 16s. net.* 

Fenton, Dr. H. J. H. Notes on Qualitative Analysis: 
Concise and Explanatory. Supplement. Cr. 4to. Pp. 
Vv +155-202. (Cambridge: At the University Press, 1922.) 
3s. 6d. net.* 

Friend, Dr. J. N. The Corrosion of Iron. (Iron 
and Steel Institute. Carnegie Scholarship Memoirs, Vol. 
‘xi.) Edited by George C. Lloyd. Demy 8vo. Pp. vi+ 
161. (London: The Institute ; E. and F. N. Spon, Ltd. ; 
New York: Spon and Chamberlain, 1922.) 16s. net.* 

Ibbotson, F., and Aitchison, L. The Analysis of 
Non-Ferrous Alloys. Second edition. Demy 8vo. Pp. 
ix+246. (London: Longmans, Green and Co., 1922.) 
12s. 6d. net.* 

Johnston, G. L. Photography in Colours. Fourth 
edition, revised and enlarged. Cr. 8vo. Pp. xv +318. 
(London: G. Routledge and Sons, Ltd., 1922.) 7s. 6d. 
net. 

Kempton, P. H. S. Industrial Nitrogen: The 
Principles and Methods of Nitrogen Fixation and the 
Industrial Applications of Nitrogen Products in the 
Manufacture of Explosives, Fertilisers, Dyes, etc. (Pit- 
man’s Technical Primer Series.) Pott 8vo. Pp. xii+ 104. 
(London : Sir I. Pitman and Sons, Ltd., 1922.) 2s. 6d. 
net. 

Russell, Dr. A. S. An Introduction to the Chemistry 


of Radio-active Substances. Cr. 8vo. Pp. xi+173. 
(London: J. Murray, 1922.) 6s. net.* 
Technology 


Arms, R. W. The Ignition Temperature of Coal. 
(University of Illinois Engineering Experiment Station 
Bulletin No. 128.) Med. 8vo. . 69. (Urbana: 
University of Illinois ; London : Chapman and Hall, Ltd., 
1922.) 35 cents.* 


Barker, A. F. Textiles. With chapters on the 


Mercerized and Artificial Fibres, and the Dyeing of Textile 
Materials, by W. M. Gardner ; Silk Throwing and Spinning, 


Davis, W. E. Quantities and Quantity Taking 
Fifth edition, revised. Cr. 8vo. Pp. vii+168. (Lon- 
don: Sir I. Pitman and Sons, Ltd., 1922.) 6s. net. 

Desch, Prof. C. H. Metallography. (Text-Books 
of Physical Chemistry.) Third edition. .Cr. 8vo. Pp. 


xi+440. (London: Longmans, Green and Co., 1922.) 
16s. net.* 

Fabre, Prof. L. La Séparation industrielle des solides 
en milieu liquide. Roy. 8vo. Pp. v+227. (Paris: 
G. Doin, 1922.) 16 francs.* 


Fay, P. Guide du traceur-mécanicien a l’usage des 
ouvriers, contremaitres, chefs d’ateliers, dessinateurs, 
etc. 11e édition. Demy 8vo. Pp. vii +325+22 planches, 
(Paris: Libr. Dunod, 1922.) 16 francs. 

Hadfield, SirR.A. The Metallurgy of Iron and Steel : 
An Outline of the Development of Modern Practice in the 
Metallurgy of Iron and Steel, and its Bearing on the 
Conservation of Metal and Fuel. Based mainly on the 
Work and Papers of Sir Robert A. Hadfield. Compiled 
by the Editor of Pitman’s Technical Primers. (Pitman’s 
Technical Primer Series.) Pott 8vo. Pp. xv+122. 
(London: Sir I. Pitman and Sons, Ltd., 1922.) 2s. 6d. 
net.* 

Hurst, G. H. A Manual of Painters’ Colours, Oils, 
and Varnishes: for Students and Practical Men. Sixth 
edition, revised by Noel Heaton. Cr. 8vo. Pp. 540. 
(London: C. Griffin and Co., Ltd., 1922.) 12s. 6d. net. 

Keghel, M. de. Les Encres, les cirages, les colles et 
leur préparation. (Bibliothéque Professionnelle.) Poti 


8vo. Pp. 384. (Paris: J.-B. Bailliére et Fils, 1922.) 10 
francs.* 

Macey, F. W._ Specifications in Detail. Third 
edition, revised and enlarged by J. P. Allen. Roy. 8vo. 
Pp. 642. (London: C. Lockwood and Son, 1922.) 30s. 
net. 


Peel, R. An Elementary Text-Book of Coal Mining : 
A Class-Book for Elementary Students preparing for the 
Board of Education Examination in “ Principles of 
Mining”’ and for Colliery Managers’ Examinations. 
Revised and enlarged by Prof. D. Burns. Twentieth 
edition. Fcap. 8vo. Pp. viii+ 420. (London and Glas- 
gow: Blackie and Son, Ltd., 1921.) 6s. net.* 


Rubigny, F. Manuel de filature. (Bibliothéque 
Professionnelle.) Pott 8vo. Pp. 366. (Paris: J.-B. 
Bailliére et Fils, 1922.) 10 francs.* 


Scientific and Industrial Research, 1:« partment of : 
Building Research Board. Special Report No. 5. Build- 
ing in Cob and Pisé de Terre: A Collection of Notes from 
various Sources on the Construction of Earth Walls. 
Med. 8vo. Pp. iv+4o. (London: H.M. Stationery 
Office, 1922.) 2s. net.* 

Scientific and Industrial Research, Department of. 
Report of the Fuel Research Board for the Years 1920, 
1921. Second Section: Low Temperature Carbonisation. 
Med. 8vo. Pp. iv+73+8 plates. (London: H.M. 
Stationery Office, 1922.) 2s. net.* : 

Wainwright, W. H. A Graphical Cost Analysis of 
Cottage-Building. (Department of Scientific and In- 
dustrial Research: Building Research Board. Special 
Report No. 6.) Med. 8vo. Pp. iv+8+20 diagrams. 
(London: H.M. Stationery Office, 1922.) 2s. 6d. net.* 

Williams, G.B. Elementary Sanitary Engineering in 


India. Second edition, 8vo. Pp. 124. (London: W. 
Thacker and Co., 1922.) 9s. net. "ba 
Astronomy 


Bigelow, Prof. F. H. Supplement No. 3 to the 
Treatises on the Atmospheres of the Sun and the Earth : 
The Vacuum-Pyrheliometer and the Solar-Radiation. 


Med. 8vo. Pp. vi+4o. (Printed in Vienna, 1922.) * 
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Doublet, E. Histoire de l’astronomie. (Encyclo- 
pédie scientifique.) Gl. 8vo. Pp.572. (Paris: G. Doin, 
1922.) 17 francs.* 

Hawkins, Mrs. H. P. Astronomy for Busy People. 
18mo. Pp. 135. (London: Simpkin, Marshall and Co., 
Ltd., 1922.) 3s. 6d. net. 

Mallik, Prof. D. N. The Elements of Astronomy. 
Demy 8vo. Pp. viii+233. (Cambridge: At the Uni- 
versity Press, 1921.) 14s. net.* 


Geology 


Cadell, H.M. The Geology of the Blackness District, 
as disclosed by Recent Borings. (Transactions of the 
Royal Society of Edinburgh, Vol. 53, Part 1, No. 9.) 
Roy. 4to. Pp. 189-207. (Edinburgh: R. Grant and 
Son; London: Williams and Norgate, 1922.) 3s.* 

Mitchell, G. J. Scientific Survey of Porto Rico and 
the Virgin Islands. Vol. 1, Part 3: Geology of the 
Ponce District. Med. 8vo. Pp. 229-300. (New York: 
Academy of Sciences, 1922.) * 

Pascoe, Dr. E.H. Geological Notes on Mesopotamia, 
with special reference to Occurrences of Petroleum. 
(Memoirs of the Geological Survey of India, Vol. 48.) 
Sup. Roy. 8vo. Pp. vii+90+ 10 plates. (Calcutta: 
Geological Survey, 1922.) 5 rupees.* 

tiny, Prof. Dr. J. Technische Geologie. 8vo. 
Pp. xii+789. (Stuttgart: F. Enke, 1922.) 270 marks. 

Wilson, R. C. The Geology of the Western Railway. 
Section 1: Iddo to Okuku. (Geological Survey of 
Nigeria. Bulletin No. 2.) With Notes by A. D. N. Bain 
and W. Russ. Post 4to. Pp. 63+9 plates+1 map. 
(London: Crown Agents for the Colonies, 4 Millbank, 
1922.) 17s. 6d.* 


Geography: Travel 


Andrews,A.W. A Text-Book of Geography. Second 
edition, revised. Cr. 8vo. Pp. xiii+655. (London: E. 
Arnold and Co., 1922.) 7s. 6d. net. 

Barclay, W. Banffshire. (Cambridge County Geo- 
graphies.) Gl. 8vo. Pp. viii+139. (Cambridge: At 
the University Press, 1922.) 3s. 6d.* 

Bartholomew’s Chart of the World. Six feet by four 
feet. (Edinburgh: J. Bartholomew and Sons, 1922.) 
Rollers, 2/. 2s.; dissected on cloth, 30s. 

Bell, A. F. G. Spanish Galicia. Cr. 8vo. Pp. 
ix+200. (London: J. Lane, 1922.) 7s. 6d. net. 

Blacker, L. V. S. On Secret Patrol in High Asia. 
8vo. Pp. xiv +302. (London: J. Murray, 1922.) 
18s. net. 

Bosworth, G. F. Cambridge Geographical Text- 
Books: Senior. Cr. 8vo. Pp. xiv+507. (Cambridge : 
At the University Press, 1922.) 7s. 6d.* 

Chambers’s Geographical Readers of the Continents. 
Africa. New edition, revised to date. Cr. 8vo. Pp. 224. 
(London: W. and R. Chambers, Ltd., 1922.) 2s. 

Chauvelot, R. Mysterious India: its Rajahs, its 
Brahmans, its Fakirs. Translated by Eleanor S. Brooks, 
8vo. Pp. x+277. (London: T. Werner Laurie, Ltd., 
1922.) 16s. net. 

Fletcher, G., Edited by. Connaught. (The Pro- 
vinces of Ireland.) Cr. 8vo. Pp. xi+171. (Cambridge: 
At the University Press, 1922.) 6s. 6d. net. 

Fletcher, G., Edited by. Leinster: East and West. 
(The Provinces of Ireland.) Cr. 8vo. Pp. xiv+256. 
(Cambridge: At the University Press, 1922.) 7s. 6d. net. 

Fletcher, J. S. Nooks and Corners of Yorkshire. 
Cheaper edition. Fcap. 8vo.- Pp. 304. (London : 
Eveleigh Nash and Grayson, Ltd., 1922.) 3s. 6d. net. 

Goldring, D. Nooks and Corners of Sussex and 
Hampshire. Cheaper edition. Fcap. 8vo. Pp. 253. 
(London: Eveleigh Nash and Grayson, Ltd., 1922.) 
3s. 6d. net. 

Graham, S. Tramping with a Poet in the Rockies. 
Ex. Cr. 8vo. Pp. xii+279. (London: Macmillan and 
Co., Ltd., 1922.) 8s. 6d. net.* 

Howarth, E. K. A Geography of the Bible. Edited 
by O. R. Howarth. Cr. 8vo. Pp. 96. (London: 
Oxford University Press, 1922.) 2s. net. 


Kermack, W.R. The Expansion of Britain from the 
Age of the Discoveries: A Geographical History. Gl. 
8vo. Pp. 112. (London: Oxford University Press, 
1922.) 2s. 6d. net.* 

Khoori, A. R. Cyprus: How to See It. Gl. 8vo. 
Pp. 67. (Alexandria: Anglo-Egyptian Supply Associa- 
tion, 1922.) 3s. 

MacMunn, N. E., and Coster, G. Europe: A 
Regional Geography. Cr. 8vo. Pp. 351. (London: 
Oxford University Press, 1922.) 4s. 6d. net. 

Moore, P. H. With Gun and Rod in Canada. 8vo. 
Pp. xi+261. (London: J. Cape, 1922.) 12s. 6d. net. 

St.-Johnston, T.R. South Sea Reminiscences. 8vo. 
Pp. 213. (London: T. Fisher Unwin, Ltd., 1922.) 
16s. net. 

Swiss Travel Almanac: Summer Season, 1922. 
Edited by the Swiss Tourist Information Office. Cr. 8vo. 
Pp. 112. (Olten, Switzerland : Otto Walter, Ltd., 1922.)* 

Thoulet, Prof. J. L’Océanographie. (Science et 
Civilisation. Collection d’exposés synthétiques du savoir 
humain.) Cr. 8vo. Pp. ix+287. (Paris: .Gauthier- 
Villars et Cie, 1922.) 9 francs.* 

Treves, Sir F. The Lake of Geneva. Roy. 8vo. 
Pp. xii+347. (London: Cassell and Co., Ltd., 1922.) 
25s. net. 

Van Dyke, J. C. The Open Spaces: Incidents of 
Nights and Days under the Blue Sky. Cr. 8vo. Pp. 
ix+272. (New York and London: C. Scribner’s Sons, 
1922.) 9s. net. 


General Biology: Natural History 


Abderhalden, Prof. Dr. E., Herausgegeben von. 
Handbuch der biologischen Arbeitsmethoden. Lieferung 
55. Abt. V: Methoden zum Studium der Funktionen der 
einzelnen Organe des tierischen Organismus, Teil 6, Heft 3. 
Sinnesorgane: Lichtsinn und Auge. Sup. Roy. 8vo. 
Pp. 365-462. (Berlin und Wien: Urban und Schwarzen- 
berg, 1922.) 117 marks.* 

Brunner, J. Tracks and Tracking. (Outing Hand- 
Books.) Gl. 8vo. Pp. xii+219. (New York: The 
Macmillan Co.; London: Macmillan and Co., Ltd., 1922.) 
6s. net. 

Dawson, Major A.J. Everybody’s Dog Book. 8vo. 
(London: W. Collins, Sons and Co., 1922.) 


Region. (University of Chicago Nature-Study Series.) 
Large Cr. 8vo. Pp. xxv +328. 
versity of Chicago Press, 1922.) 3.50 dollars.* 

Elms, E.F.M. Our Migrant Birds and How to Know 
Them. Cr. 8vo. (London: T. Butterworth, Ltd., 1922.) 
6s. net. 

Haynes, W. The Airedale. (Outing Hand-Books.) 
Gl. 8vo. Pp. 102. (New York: The Macmillan Co. ; 
London: Macmillan and Co., Ltd., 1922.) 4s. 6d. net. 

Haynes,W. The Bull Terrier. (Outing Hand-Books.) 
Gl. 8vo. Pp. 173. (New York: The Macmillan Co. ; 
London: Macmillan and Co., Ltd., 1922.) 4s. 6d. net. 

Haynes, W. Practical Dog-keeping. (Outing Hand- 
Books.) Gl. 8vo. Pp. 160. (New York: The Macmillan 
Co.; London: Macmillan and Co., Ltd., 1922.) 6s. net. 

Haynes, W. Scottish and Irish Terriers. (Outing 
Hand-Books.) Gl. 8vo. Pp. 142. (New York: The 
Macmillan Co.; London: Macmillan and Co., Ltd., 
1922.) 6s. net. ; 

Hertwig, Prof. Dr.O. Das Werden der Organismen, 
Zur Widerlegung von Darwins Zufallstheorie durch das 
Gesetz in der Entwicklung. Dritte Auflage. (Jena* G. 
Fischer, 1922.) 200 marks. 

Hodges, R. H. W. Sea and Shore Birds and How to 
Identify Them. (How to Identify Series, No. 16.) Pott 
8vo. Pp. 64. (London: The Epworth Press, 1922.) 
Is. 6d. net.* 

Osborn, Prof. H. F. L’Origine et 1’évolution de la 
vie. Edition francaise par F.Sartiaux. Pp. 304. (Paris: 
Masson et Cie, 1922.) 25 francs net. , 

Pitt, Frances. Woodland Creatures: Being some 
Wild Life Studies. Demy 8vo. Pp. 255. (London: G. 
Allen and Unwin, Ltd., 1922.) 12s. 6d. net.* 
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Russell, Dr. D. The Evolution of Continuity in the 
Natural World. Demy 8vo. Pp. 278. (London: G. 
Allen and Unwin, Ltd., 1922.) 16s. net.* 

Seers, H. W. Nature Stories. Cr. 8vo. Pp. 116. 
(London: G. G. Harrap and Co., Ltd., 1922.) 1s. 

Swann, H.K. A Synopsis of the ‘Accipitres (Diurnal 
Birds of Prey). Part 4. (Microhierax to Pandion) Com- 
prising Species and Subspecies described up to 1920, with 
their Characters and Distribution. Second edition, 
revised and corrected throughout. Med. 8vo. Pp. 
viii + 179-233. (London: Wheldon and Wesley, Ltd., 
1922.) 6s.* 


Botany : Horticulture: Forestry 


Ames, O. Illustrations and Studies of the Family 
Orchidaceae, issued from the Ames Botanical Laboratory. 
Fascicule 6: The Orchids of Mount Kinanulu, British 
North Borneo; Notes on Philippine Orchids, VII. Roy. 
8vo. Pp. 335 +22 plates. (London: Wheldon and 
Wesley, Ltd., 1922.) ‘50s. net. 

Cook, E. T., Edited by. Gardening made Easy. 
Eighth edition. 8vo. Pp. 215. (London: ‘Country 
Life ’’ and G. Newnes, Ltd., 1922.) 2s. 6d. 

~~ Isabel C. Plant Studies in the Tropics. 
Gl. Pp. vi +223. ae and Glasgow: Blackie 
and od Ltd., 1922.) 2s. net 

Karsten, Prof. Dr. G., und Schenck, Prof. Dr. H., 
Herausgegeben von. Vegetationsbilder. 14 Reihe, Heft 
2/3: Mittel-China, von Dr. Heinrich Handel-Mazzetti. 
(Jena: G. Fischer, 1922.) 80 marks. 

Macself, A. J. Hardy Perennials. 
Books.) 8vo. Pp. 219. (London: 
Ltd., 1922.) 7s. 6d 

Nicolle, M., et Magrou, J. Les Maladies parasitaires 


(Home Garden 
T. Butterworth, 


des plantes (Infestation—Infection). Cr. 8vo. Pp. 199. 
(Paris: Masson et Cie, 1922.) 8 francs.* 
Pratt, A. Wild F lowers. 2vols. Cr. 8vo. Pp. 196; 


231. (London: S.P.C.K., 1922.) tos. net. 


Zoology 


Borley, J. O., and Russell, Dr. E. S. Report on 
Herring Trawling. (Fisheries—-England and Wales. 
Ministry of Agriculture and Fisheries. Fishery Investi- 


gations: Series 2, Sea Fisheries. Vol. 4, No. 4.) Fecap. 
folio. Pp. 57. (London: H.M. Stationery Office, 1922.) 
7s. 6d. net.* 


Brachet, Prof. A 
brés. Pp. 602. (Paris: 
francs net. 

Chun, Prof. C., Herausgegeben von, und nach seinem 
Tode fortgesetzt von A. Brauer, E. Vanhéffen, und C. 
Apstein. Wissenschaftliche Ergebnisse der deutschen 
Tiefsee-Expedition auf dem Dampfer “ Valdivia,” 1898- 
1899. XXIII Band, Heft 2: Cirripedia der deutschen 
Tiefsee-Expedition. Von Prof: Dr.W.Weltner. (Jena: 
G. Fischer, 1922.) 60 marks. 

Fishery Board for Scotland. Scientific Investi- 
gations, 1921. No. 3: Report of the Cephalopoda collected 
by the ‘“‘ Goldseeker,’’ 1903-1908. (London: H.M. 
Stationery Office, 1922.) 3s. 6d. net. 

Johansen, F. Insect Life on the Western Arctic 
Coast of America. (Report of the Canadian Arctic 
Expedition, 1913-18. Vol. 3: Insects. Part K.) Roy. 
8vo. Pp. 61k. (Ottawa: Department of the Naval 
Service, 1921.)* ‘ 

Moulton, Major J. C. Raffles Museum Guide. 
Mammals of Malaysia. Part 1: Malaysian Ungulates. 
Demy 8vo. Pp. vi+31+10 plates. (Singapore: Raffles 
Museum, 1922.) 1 dollar.* 

Sars,G.O. An Account of the Crustacea of Norway: 
with short Descriptions and Figures of all the Species. 
Vol. 8: Copepoda, Monstrilloida and Notodelphyoida. 
Parts 5 and 6: Botryllophilidae, Enterocolidae, Supple- 
ment. Imp. 8vo. Pp. 69-91 + plates 33- 37. (Christi- 
ania: Alb. Cammermeyers Forlag, 1921. 

Selbie,C.M. The Decapoda Reptantia of the Coasts 
of Ireland. Part 2: Paguridea. (Department of Agri- 
culture and Technical Instruction for Ireland: Fisheries 


Traité d’embryologie des verté- 
Masson et Cie, 1922.) 60 


Branch. Scientific Investigations, 1921, No. 1.) Med. 
8vo. Pp. 68+9 plates. (Dublin and London: H.M. 
Stationery Office, 1921.) 3s. net.* 


Agriculture 


McCandlish, A. C. Feeding of Dairy Cattle. 8vo. 
Pp. 281. (New York: J. Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1922.) 12s. 6d. net. 

MacGarr, L. The Rural Community. Cr. 8vo. Pp. 
xv +239. (New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1922.) 8s. net.* 

Marquand,C.V.B. Varieties of Oats in Cultivation. 
(University College of Wales, Aberystwyth. Welsh Plant 
Breeding Station. Series C, No. 2.) 4to. Pp. 44+7 
(Aberystwyth: Agricultural Buildings, 1922.) 


po A. S. Brazilian Cotton: Being the Report 
of the Journey of the International Cotton Mission through 
the Cotton States of Sado Paulo, Minas Geraes, Bahia, 
Alagoas, Sergipe, Pernambuco, Parahyba, Rio Grande do 
Norte. Roy. 8vo. Pp. 231. (Manchester: Inter- 
national Federation of Master Cotton Spinners, 525 Royal 

22.) 

Sanders, T. W. Vegetable Foes. Cr. 8vo. Pp. fog. 
(London: W. H. and L. Collingridge, 1922.) 4s. net. 

Sanders, T. W. Fruit Foes. Cr. 8vo. Pp. 106. 
(London: W. H. and L. Collingridge, 1922.) 4s. net. 


Philosophy: Psychology 


Appleton, R. B. The Elements of Greek Philosophy : 
from Thales to Aristotle. Cr. 8vo. Pp. 184. (London: 
Methuen and Co., Ltd., 1922.) 6s. net. 

Brown, Dr.°W. Suggestion and Mental Analysis: An 
Outline of the Theory and Practice of the Cure. Cr. 8vo. 
Pp. 165. (London: University of London Press, Ltd., 
1922.) 3s. 6d. net.* 

Heymans,G. Einfiihrung in die Ethik auf Grundlage 
der Erfahrung. 2 Auflage. Pp. viii+322. (Leipzig: 
J. A. Barth, 1922.) 90 marks. 

Moore, Dr. G. E. Philosophical Studies. (Inter- 
national Library of Psychology, Philosophy, and Scientific 
Method.) Demy 8vo. Pp. viii+342. (London: Kegan 
Paul and Co., Ltd.; New York: Harcourt, Brace and 
Co., Inc., 1922.) 15s. net.* 

Prescott, F.C. The Poetic Mind. Ex. Cr. 8vo. Pp. 
xx +308. (New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1922.) gs. net. > 

Santayana, G. Soliloquies in England and Later 
Soliloquies. Demy 8vo. Pp. viii+264. (London: Con- 
stable and Co., Ltd., 1922.) 12s.* 

Schumann, F. Psychologische Studien. 1 Abtei- 
lung: Beitrage zur Analyse der Gesichtswahrnehmungen. 
Heft 6: Untersuchungen tiber d. Erkennungsvorgang. 
Pp. iv+292. (Leipzig: J. A. Barth, 1922.) 40 marks. 

Stephen, K. The Misuse of Mind: A Study of Berg- 
son’s Attack on Intellectualism. (International Library 
of Psychology, Philosophy, and Scientific Method.) 
Demy 8vo. Pp. 107. (London: Kegan Paul and Co., 
Ltd.; New York: Harcourt, Brace and Co., Inc., 1922.) 
6s. 6d. net.* 

Walston (Waldstein), Sir C. Harmonism and Con- 


scious Evolution. Demy 8vo. Pp. xvi+463. (London: 
J. Murray, 1922.) 21s. net.* 
Welton, Dr. J. Groundwork of Ethics. Cr. 8vo. 


Pp. xv +155. (London: University Tutorial Press, Ltd., 
1922.) 35s. 6d. 

Winkler, Dr. H. Die Monotonie der Arbeit. Pp. 45. 
(Leipzig: J. A. Barth, 1922.) 12 marks. 

Wulf, M. de. Philosophy and Civilization in the 
Middle Ages. Demy 8vo. Pp. x+313. (Princeton: 
University Press; London: Oxford University Press, 
1922.) 12s. 6d. net. 


Bacteriology 


d’Hérelle, F. Le Bactériophage; son réle dans 1|’im- 
munité. Pp. 227. (Paris: Masson et Cie, 1922.) 12 
francs net. 
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Wonderful Value in 


TELESCOPES 


T. COOKE & SONS Ltt 


ga@e— “ Officer of the Watch” Telescope— 


one draw, leather covered, O.G. 1°25 inch aperture, 


Eyepiece x 15. Retail Price, £3 15s. Od. 
* Universal’? Telescope— 


draw tube also rack and pinion focussing, leather 
covered, O.G. 3 inch aperture, Eyepieces = 45 and 
x 75—the latter inverting for celestial observations. 
With tall folding ash tripod having polished maho- 
gany adapter, allowing both vertical and horizontal 
motions to telescope. Retail Price, £15 15s. Od. 


Both above as made to Govt. Specification and Inspection. 


Very Favourable Terms allowed to the Trade. 


T. COOKE & SONS, Ltd. 


Factory—Buckingham Works, York. 
London Office—3 Broadway, Westminster, S.W.1. 


| 


STAT 
= | 


=) 


MICROSCOPES 


FOR ALL REQUIREMENTS 


Also 


MICROTOMES, PHOTOMICROGRAPHIC 
APPARATUS, CENTRIFUGES, Ete. 


Delivery from Stock. 
Full particulars on application. 


Bausch & lomb ()ptical ©. [td. 
Contractors to British, Indian, Colonial and Foreign Governments, 
37-38 HATTON GARDEN, 
BINOCULAR MICROSCOPE CAE LONDON, E.C. 1. 


for Single Objectives. Our instruments may be obtained through all Dealers. 
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MACMILLAN & CO.’S NEW BOOKS. 


SIR ROSS SMITH. ‘ 
14,000 MILES THROUGH THE AIR.. By sir ROSS SMITH, F.R.GS. _ Illustrated 
with Photographs. Crown 8vo. tos. 6d. net. 
SECOND EDITIO 
ALTERNATING CURRENT ELECTRICAL ENGINEERING. By PHILIP KEMP, 
M.Sc.Tech., M.I.E.E., author of “Rudiments of Electrical Engineering,” Head of the Electrical 
Engineering Department at the Polytechnic, Regent Street, London. Second Edition. _ Illustrated. 
8vo. 17s. net, 


DISTILLATION PRIN CIPLES AND PROCESSES. sy syDNEY YOUNG, D.Sc., 
F.R.S., with the collaboration of Lieut.-Col. E. Briggs, B.Sc., T. Howard .Butler, M.Sc, F.I.C., 
Thos, H. Durrans, M.Sc. F.1.C., the Hon. F, R. ages Jas. Kewley, M.A., and Joseph Reilly, D.Sc. 
. With 210 Illustrations. 8vo, 4os. net. 

THE CHEMICAL AGE.—* Almost twenty years have pane since the publication of Dr. Young’s /ractional 
Distillation, and this, the second edition, maintains the position held by the former, namely, that of the most exhaustive 
book in the English language concerning the principles of distillation.” 

SIXTH EDITION OF VOLUME II. 

CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, FATS AND WAXES. 
By Dr. J. LEWKOWITSCH, M.A., F.I.C. Illustrated. 3 Vols. "Mediam 8vo. Vol. II. Sixth 
Edition entirely revised by GEORGE H. WARBURTON. 42s. net. 

«*, Previously published. Vol. I. Sixth Edition, 36s. net. 

THE CHEMICAL A GE. * ett is a great boon to have between two covers such a store of information, and Dr. 
Lewkowitsch will always be remembered with gratitude and admiration as the man who first supplied it. In bringing the 
work up to date the editor has earned the thanks of all who are interested in this subject.” 


A TEXT-BOOK OF INORGANIC CHEMISTRY. sy Tt. MARTIN Lowry, C.BE., 
F.R.S., D.Sc, Professor of Physical Chemistry in the University of Cambridge. Illustrated. 
8vo. 28s. net. 

THE CHEMICAL NEWS.—* Altogether this is a very suitable text-book for students, and will doubtless be 
consulted and freely used by more experienced chemists.” 
NINTH EDITION, REVISED. 

INTRODUCTION TO PHYSICAL CHEMISTRY. _ 3y sir JAMES WALKER, LL.D., 

F.R.S., Professor of Chemistry in the University of Edinburgh, Ninth Edition. 8vo. 16s, net. 
SECOND EDITION, REVISED AND ENLARGED. 

A DICTIONARY OF CHEMICAL SOLUBILITIES: INORGANIC. First Edition by 
ARTHUR M. COMEY, Ph.D. Second Edition, enlarged and revised by ARTHUR M. COMEY, 
Ph.D., and DOROTHY A. HAHN, Ph.D., Professor of Chemistry, Mt. Holyoke College. 8vo. 
63s. net, 

THE CHEMICAL AGE.—<* It is difficult to imagine a more useful addition to a laboratory or other scientific 


library than the volume under consideration.” 
THIRD EDITION, REVISED AND ENLARGED. 


THE CALCULATIONS OF ANALYTICAL CHEMISTRY. sy EDMUND 4. 
MILLER, Ph.D., Professor of Analytical Chemistry in Columbia University. Third Edition. 
Revised and Enlarged. 8vo. gs. net. 

1922 ISSUE NOW READY. 

THE STATESMAN’S YEAR-BOOK. | statistical and Historical Annual of the States 
of the World. Revised after Official Returns. For the Year 1922. Edited by Sir JOHN 
SCOTT KELTIE, LL.D., formerly Secretary of the Royal Geographical Society, and M. EPSTEIN, 
M.A., Ph.D., F.R.G.S. Crown 8vo, 20s, net. 

SECOND EDITION, COMPLETELY REVISED. 


INTRODUCTION TO THE MATHEMATICAL THEORY OF THE CONDUCTION 


OF HEAT IN SOLIDS. sy u. s. CARSLAW, Sc.D. (Cambridge), D.Sc. (Glasgow), 


F.R.S.E. Second Edition, completely revised. 8vo. 30s. net. 
THE PHILOSOPHICAL MAGAZINE. —‘* Beyond the many minor improvements which make this new issue of 
the work of 1906 of added value, the considerable additions and the inclusion of a large amount of new material make it of 
real importance as a new work.” 


A THEORY OF MONADS. Outlines of the Philosophy of the Principle 


of Relativity. By H. WILDON CARR, D.Litt., Professor of Philosophy in the University of 
London. 8vo. 15s. net. 


THE NEW IDEALISM. sy May SINCLAIR, Author of “A Defence of Idealism. Some 


and Conclusions.” 8vo. 14s. net. 


« Send for Macmillan’s Classified Catalogue, post free on — 
MACMILLAN & CO., LTD., LONDON, W.C.2. 
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- Coolidge Tubes 
P, d 
and Penetration 

Some X-ray tubes may be quickly The Coolidge X-Ray Tube : 
7 ruined by excessive softening or requires no nursing, no manipu- 
-? hardening in making primary ad- lation, no vacuum regulation, no 
justments. ageing. 
, No risky adjustments are necessary Moreover, a Coolidge X-Ray 
oi when starting up a Coolidge X-Ray Tube cannot be damaged by the 
Tube. passage of inverse current. 

Within ordinary limits, the Coolidge Tube will suppress all inverse current. 


COOLIDGE X-RAY TUBES 


are sold by all the principal Contractors 
THE BRITISH THOMSON-HOUSTON CO. LTD. 


(Owners of the British Patents) 


77 Upper Thames St. - - ~- London, E.C.4. 


2 


| SCIENTIFIC WORTHIES. 


THE FOLLOWING IS A LIST OF THE STEEL AND PHOTOGRAVURE PORTRAITS THAT HAVE 
APPEARED IN THE ABOVE SERIES :— 


Michael Faraday J. Louis R. Agassiz Sir Archibald Geikie 
Thomas Henry Huxley Jean Baptiste André Lord. Lister 

Charles Darwin , Dumas Stanislao Cannizzaro 
John Tyndall Sir Richard Owen Von Killiker 

Sir George Gabriel Stokes James Clerk Maxwell Siase Boweeed 

Sir Charles Lyell James Prescott Joule Sir William Huggins 
Sir Charles Wheatstone William Spottiswoode 
Sir Wyville Thomson Arthur Cayley ord Rayleig 

Robert Wilhelm Bunsen Sir C. W. Siemens Eduard Suess 

Lord Kelvin John Couch Adams Sir William Crookes 
Baron A. E. Nordenskjold James Joseph Sylvester Sir William Ramsay 
Hermann L. F. Helmholtz Dmitri Ivanowitsh Men- Dr. A. Russel Wallace 
Sir Joseph Dalton Hooker deléeff Prof. H. Poincare 
William Harvey ; Louis Pasteur Sir J. J. Thomson 
Sir George B. Airy —_-——~ Sir Norman Lockyer 


Q The Portraits of Sir A. GEIKIE, LORD LISTER, Prof. CANNIZZARO, Prof. VON KOLLIKER, 
Prof. S. NEWCOMB, Sir W. HUGGINS, LORD RAYLEIGH, Prof. SUESS, Sir WM. CROOKES, 
Sir WM. RAMSAY, Dr. A. R. WALLACE, Prof. H. POINCARE, Sir J. J. THOMSON and Sir 
NORMAN LOCKYER belong to a New Series and are Photogravures. 

Proof Impressions of any of the above, printed on India Paper, may be had from the Publishers, at 5s. each. 


Cheques and Money Orders payable to MACMILLAN & CO., Ltd. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C.2. 
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ANNOUNCEMENT OF THE CONTENTS 


OF THE JULY NUMBER 
OF THE 


PHILOSOPHIGAL MAGAZINE 


JOURNAL OF SCIENCE 


Conductei by Sir OLIVER’ JOSEPH LODGE, D.Sc., LL.D., F.R.S. ; 

Sir JOSEPH JOHN THOMSON, 0O.M., M.A., Sc.D., F.R.S.; JOHN 

JOLY, M.A., D.Sc., F.R.S., F.G.S.; RICHARD TAUNTON FRANCIS ; 
and WILLIAM FRANCIS, F.L.S. 


DOUBLE NUMBER (288 pages). Price 10s. 


The Unsteady Motion produced in a Uniformly Rotating ate of 
Water by a Sudden Change in the Angular Velocity of the Boundary. 
By A. R. McLeop, M.A. 

The Elements of Geometry. By Norman Campsgtt, Sc.D. 

On the Rotation of Slightly Elastic Bodies. By DorortHy Wrincu, D.Sc. 

The Straggling of a Particles by Matter. By G. H.{Henverson, M.A, 

On Fluid Motion relative to a Rotating Earth, By Georce Green, D.Sc. 

The Breaking Stress of Crystals of Rock-Salt. By Prof.G, N. ANTONoFF, 
D.Sc. (Manch.). 

The Measurement of Chance. By Norman CampBELt, Sc.D. 

Experiments on the Ignition of Gases by Sudden Compression. BytH. T. 
Tizarp avd D. R. Pyg. (Plate 

On the Vibration and Critical Spzeds of Rotors. By C, Ropcers, O.B.E., 
B.Sc., B.Eng., M.1.E.E. 

Harmonic Analysis of Motion{ transmitted by Hooke’s |Joint. [By P. 
Cormack, A.R.C, 5c. 1. 

Short Electric Waves obtained by Valves. By E. W. B. Gitt, M.A., B.Sc., 
Fellow of Merton College, Oxford, and J. H. Morreu, M.A., 
Magdalen College, Oxford. 

Pseudo-Regular Precession. By Sir G. GREENHILL. 

The Binding of Electrons by Atoms. By J. W. Nicuoxson, F.R.S., 
Fellow of Balliol College, Oxford. 

Theoretical Aspects of the Neon Spectrum. 
BROUGHALL. 

Absorption of Hydrogen by Elements in the Electric Discharge Tube. By 
F. H. Newman, Ph.D. 
Molecular Thermodynamics. II. 
Balliol College, Oxford. 

The Calculation of Centroids. By J. G. Gray, D.Sc., Cargill Professor of 
Applied Physics in the University of Glasgow. 

Preliminary Investigations on Silberstein's Quantum Theory of Photo- 
graphic Exposure. By A. P. H. Trivevci and L. RiGHTER. 

Quantum Theory of Photographic Exposure. By L. Si-perstein, Ph.D. 

An Analytical Discrimination of Elastic Stresses in an Isotropic Body. By 
R. F. Gwyruer, M.A. 

Note on Damp Vibrations. By H. S. Roweir. 

Notices respecting New Books :—Mr. L F. RicHarpson’s Weather Pre- 
diction by Numerical Process. 

Proceedings of Learned Societies :— 

Greo.ocicat Society :—Mr. C. E. BromMeHeap on the 
Influence of Geology on the History of London. 


Intelligence and Miscellaneous Articles :— 
Young's Modulus and Poisson's Ratio for Spruce, by H. Carrington. 


By Laurence Sr. C. 


By Bernarp A. M. CavanaGu, B.A., 


With Plate and numerous Illustrations in the Text. 


Subscription for 1922, £3 17s. 6d., including four double 
nambers, post free to any part of the world. Any double 
numbers issued beyond four charged extra. For back 
numbers apply to the Publishers : ‘ 


TAYLOR & FRANCIS, 
Red Lion Court, Fleet Street, London, E.C.4. 


NEW 
ELECTRIC MICROSCOPE LAMP 


With Opalite Bulb 


Suitable 
work, 


Giving critical illumination. 
for laboratory and routine 


Price £2: 2s. 


Packing and postage: 
Inland 2s. 6d. 
Abroad §s. 


Descriptive pamphlet on application to the Makers: 


OGILVY & CO. 
18 Bloomsbury Square, London, W.C.1. 


Optical and Mechanical Repairs executed on the Premises. 
British Agents for E. Leitz, Wetzlar. 


\ 


THE B-S 


MONOCHROMATIC ILLUMINATOR N 


OR INFRA-RED SPECTROMETER 


For arrangement of Optical System see 
NATURE, May 20, p. ¢ of Supplement. 
Full particulars from the Makers 


BELLINGHAM & STANLEY Lia. 


71 HORNSEY RISE, 
LONDON, _N.79. 


\ 
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DISCOVERY 


A MONTHLY POPULAR 
JOURNAL OF KNOWLEDGE 


DISCOVERY is the only journal 
that deals comprehensively, and yet in 
simple, untechnical language with 
new work in the fields of the arts and 
sciences. Moreover, its articles are 
written by well-known experts, in 
many cases by the very men who have 
made the actual discoveries about 
which they write. 


CONTENTS FOR JULY. 


EDITORIAL NOTES. 
THE PROGRESS OF AERIAL PHOTOGRAPHY. MAJOR W. T. BLAKE. 


BioLocy oF CoraL REEFS. F. A. POTTS. 
THE FLIGHT FROM REALITY. F. A. HAMPTON. 
New LICHT ON THE PILTDOWN SKULL. E. N. FALLAIZE. 
THE FATE oF A Creat Lyric PoetT—I. EDWARD LIVEING. 
New YEAR DECORATIONS IN CHINA. THE REV. C. W. ALLAN. 


REVIEWS OF BooKS: ARCTIC EXPLORATION—THE TEMPLE COINS 
OF OLYMPIA—A PRIMITIVE ISLAND RACE—SCIENTIFIC BOOKS, 
ETC. 

Booxs RECEIVED. 

CORRESPONDENCE: LOST ISLANDS OF THE SOUTHERN OCEAN— 
TAXATION AND UNEMPLOYMENT. 


Annual Subscription 12s. 6d. post free. 


net 


LONDON: JOHN MURRAY. Monthly. 


SCIENTIFIC PERIODICALS & BOOKS 


Messrs. W. Heffer & Sons, Ltd., Booksellers, 
Cambridge, will be glad to receive offers of Com- 
plete Libraries, Sets of Journals, and Smaller 
Collections of Books, for which they are prepared 
to offer full current value and pay cash. 

They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scientific 
Books and Journals, both English and Foreign (new and 
second-hand). They can guarantee promptitude and intelli- 
gent handling of all orders entrusted to them. 

Catalogues are frequently issued, and will be sent post free 
on application. 

Licensed Valuers for Probate. 


Telegrams and Cables : Telephone : 
Herrer, CAMBRIDGE. | 862 (2 lines). 


J. POOLE & CO. 


ESTABLISHED 1854 


SCIENTIFIC & EDUCATIONAL 


BOOKSELLERS 


Second-hand Books at about half published. Price. 
New Books for all Examinations. 


ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


104 Charing Cross Road, London, W.C.2 


BLACKIE’S 


SCIENTIFIC AND TECHNICAL BOOKS 


THE INTERNAL-COMBUSTION 
ENGINE 


By H. R. RICARDO, B.A., A.M.Inst.C.E., M.1.A.E. 
In Two Volumes. 

Vol. I. GENERAL THERMODYNAMICAL PRINCIPLES AND 
SLOW-SPEED ENGINES. 

Vol. Il. HIGH-SPEED ENGINES AND RECENT RESEARCH 
RELATING THERETO. 

Vol. I. Ready in July. Sup. roy. 8vo. viii+488 pp., 
with 214 figures and half-tones. Price 30s. net. 

Vol. Il. the Press. 


HYDRO-ELECTRIC ENGINEERING 


Edited by 
A. H. GIBSON, D.Sc., M.Inst.C.E., M.I.Mech,.E. 
IN TWO VOLUMES. 
Vol. I.—Civil and Mechanical Engineering. 
Vol. II.—Electrical Engineering. 

Vol. I. Ready. Sup. roy. 8vo, x+232 pp., with 164 
figures, including 2 coloured plates, 10 half-tones, 7 folding 
diagrams, and 4 large folding plates in pocket. Price 25s. net, 


Contributors : 
A. H. Gipson, D.Sc., M.Inst.C. E., M.I.Mech.E. ; and 
H. D. Cook, M.Sc., B.E. 
Vol. Il. Ready shortly. 
Contributors : 
W. ANSELM COATES, M.I.E.E., M.Am.I.E.E. ; 
A. H. Gipson, D.Sc., M.Inst.C.E,, M.I.Mech.E, ; 
F, E. A.M.I.E.E., Assoc. M.C.T.; 
and S, NEVILLE, B.Sc., A.M.I.E.E. 


FUEL AND REFRACTORY 
MATERIALS 


By A. HUMBOLDT SEXTON, F.I.C., F.C.S., 
Past President of the West of Scotland Iron and Steel Institute, 
etc,.,, cfc. 
NEW EDITION, COMPLETELY REVISED AND 
ENLARGED, 
By W. B. DAVIDSON, D.Sc., Ph.D., F.I1.C. 
Large demy 8vo. viii+ 382 pp., with 111 figures, 
Price 12s. 6d. net. 


THE FOUNDATIONS OF 
CHEMICAL THEORY 


THE ELEMENTS OF PHYSICAL AND 
GENERAL CHEMISTRY 


3y R. M. CAVEN, D.Sc. (London), F.I.C., 
Professor of Inorganic and Analytical Chemistry in the 
Royal Technical College, Glasgow. 

Large demy 8vo. viii+266 pp., with 46 figures. 
Price 12s. 6d. net. 


Please send postcard for List B containing full 
particulars of above books. 


BLACKIE & SON, LTD. 


50 OLD BAILEY, LONDON, E.C.4 
GLASGOW AND BOMBAY 
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An illustrated monthly record of An- 
thropological Science, 2s. net per part, 
20s. a year, post free anywhere. 


CONTENTS OF JULY ISSUE, 


OriGinat ArTicLes: Note on a Type of Snare from the Phom Country. 
(/llustrated.)—The Red Crag Flints of Foxhall.—The Ice Age and Man in 
Hampshire. (///ustrated.)—OBITUARY : William Halse Rivers Rivers, 

D., F.R.S. (With Plate G.)—REVIEWS: Les peuples des Balkans. 
—La Verte Vieillesse. 

LONDON : THE ROYAL ANTHROPOLOCICAL INSTITUTE, 50 CT. RUSSELL ST., W.C.1. 
General Agent: FRANCIS EDWARDS, 83 High St., Marylebone, W.1. 


THE HANDBOOK OF 
PATENT LAW OF ALL COUNTRIES 


By W. P. THOMPSON, F.C.S., M.I.Mech.E., Etc., 
Chartered Patent Agent of Liverpool. 
Entirely revised and rewritten 1920, 157 pages. Crown Octavo. 
All Countries, 6s. British Law only, 1s. 


“Should prove a very valuable and trustworthy guide to would-be 
patentees.”—Nature. 


Lonpon : STEVENS AND Sons, LimireD. 


JACKSON-BLOUNT” SERIES 


METALLURGICAL 
MIGROSGOPES 


For the Visual and Photographic 
Study of Metals and other 
Opaque Surfaces. 

Complete specifications, with prices, 
on request. 


JAMES SWIFT & SON L?.- 


Makers of the Highest Grade Microscopes 
and Accessories. Contractors to all Scien- 
tific Departments of H.M. Government. 


81 Tottenham Court Rd., London, W.1. 


SCIENTIFIC BOOKS & SERIALS. 


WHELDON & WESLEY, Ltd., have the largest stock in the country 

of Books in all departments of Science and Natural History, 
also Transactions and Journals of Learned Societies, etc., in sets, 
runs, and single volumes or numbers. 


Libraries or small parcels purchased. 


SEPARATE CATALOGUES ON ALL SUBJECTS 
Twopence each, post free. 
2, 3, & 4 ARTHUR ST., NEW OXFORD ST., LONDON, W.C.2. 


Telephone : GERRARD 1412. 
Medical, on every other subject, 


BOOKS and for all Exams. 


SECOND-HAND AND NEW. 


1,000,000 vols, in stock. Catalogues free. State Wants. Books sent » approval. 
BOOKS BOUGHT: Best Prices Given. 


W. & G. FOYLE, LTD., 121-125 cnaring cross Road, London, W.C.2. 
MESSRS. SOTHERAN 


have now opened a Scientific Department on the first floor of 
their Strand House, where a selection of their large stock in 
modern, as well as old and rare, works on Exact and Applied 
Science may be seen on the shelves. 

They would also call attention to their facilities in getting sets 
or runs of periodicals on scientific subjects, as well as rare or 
out-of-print books they may not have in stock already. 


HENRY SOTHERAN & CO., 140 Strano, W.C.2, & 43 PiccapiLLy, W.1, LONDON. 
SCIENTIFIC APPLIANCES and materials 


for Electrical, Magnetic, Optical and Experimental work. 

New and Second-hand Apparatus and parts by high- a makers. 

Lenses, Prisms, Mirrors. Static ay Spa Coils, 

Relays, Wires, Cells and Accumulators. bitty nat experi- 

ence, Call and see stock, or write us, Our Illustrated Catalogue, 6d., All 

RADIO, WIRELESS Parts and Fittings. Actual Makers’ "New 
List, 2d. post free. 


Scientific Appliances (Dale & Hollins), 
11 & 29 Sicilian Avenue, London, W.C.1. 


©} AUTOCLAVES 


We beg to draw attention 
to our new Patent Auto- 
claves with internally fit- 
ting cover, secured perfectly 
gas-tight by the operation 
' of only one central hand 

PATENT nut. Made in a variety of 
sizes for any pressures up 
to one thousand atmo- 
spheres. 


BROWN & SON, 
Alembic Works, 
Wedmore Street, 
Holloway, 
London, N.19. 


Scientific, Technical, Educational, 


PRISMATIC BINOCULARS. 
THE RIGHT QUALITY AND RIGHT PRICE. 
Our Special 8 x Prismatic - 70/- 
Our Selected 8 x - 84/- 

10 x - 105/- 

x - 135/- 

16 x - 165/- 

20 x - 250/- 

PORTABLE TELESCOPES. 

Our Tourist 25 x With Sling 70/- 
» Pan-Tourist 40 x mo 95/- 
” Super 60 x ” ” 250/- 


Exchanges and Repairs. 
Lists of Tel p Micr 


BROADHURST, CLARKSON & Co. 
NOTE ADDRESS— 
63 FARRINGDON ROAD, LONDON, E.C.1. 


STOP WATCHES 


i seconds ; } seconds, split ; ;'45 seconds ; 
seconds, split ; seconds. 
Prices on application. 


xhv seconds, split (special offer, one only), £12. 


HAWKSLEY & SONS 
83 WIGMORE STREET, LONDON, W.1. 
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Callender & Barnes’ Continuous Flow Calorimeter 
For the accurate determination of the electrical equivalent of heat. 


A stream of water is made to flow 
through a glass tube, and in passing 
is heated by a manganin wire con- 
tained in the tube and carrying a 
known current. The rise in the 
temperature of the water is measured 
by two Thermometers, and knowing 
the energy dissipated by the wire and 
the volume of water passing per 
second, the electrical equivalent of 
heat may be calculated. Results 
accurated to | in 400 are easily 
obtainable. 

The rate of flow of the water is 
kept constant by a constant level 
cistern supported on a stand. By 
varying the height of the cistern the 
rate of flow may be set at any desired 
speed. 


Complete with Cistern on stand and with two Thermometers reading 1/5° C. 
£4 4 0 
A copy of our 1922 catalogue No. 150 will be sent upon request. 


W. G. PYE & CO. | 
CAMBRIDGE, ENG. 


Before going to Germany 


Write for specification of the 
No. 41/N 


NEW 
OERTLING 
BALANCE 


As illustrated 
£25 


Manufactured in London by 


L. OERTLING LI. Turnmill Street, E.C.1. 


Established 1849. Highest Awards at all Great Exhibitions. 
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ROSS 


Stereo-Prism 


BINOCULARS 
CASELLA 


Proved by the British Government, after 
Scientific Instruments | exhaustive tests, to be the best in the world, 
b . . they eliminate distance and will enable 
earing this you to observe wild bird and animal life 
trade mark from a safe distance yet showing details of 
‘ marking and action as though you were 
may be relied on. by their side. 
No other glasses give such perfect illumina- 
tion and definition or wide angle of view. 
Ohtainadle of all high-class dealers, or 


at our West End Showroom, 13/14 Great 
Castle St., Oxford Circus, London, W.1. 


C. F. CASELLA & CO. Ltd. 
Parliament Street, S.W.1 


ROS 


A NEW INVENTION 


CHEMICAL 
REAGENTS. 


MESO - THORIUM 


and 
UNITEO KINGDOM 


MESO - THORIUM ‘ 


RESIDUES : The Opalograph embodies a new principle 


and enables any number of facsimile copies 
to be made of any subject—whether hand- 
writing, drawing or plan, etc.—without in any 
way injuring the original. There is nothin 

to get out of order—merely a prepared opa 
glass plate which by a simple process ac- 


: uires the properties of a lithographic stone. 
HOPKIN & WILLIAMS LT | 


; Descriptive Literature and Prices on application to 


| THE BRITISH OPALOGRAPH Co., Ltd. 


7 Th St Manchester S , W.i. 


Demonstrations at The London Fair and 
Market, Royal Horticultural Hall, July 3-14. 


PRINTED IN GREAT BRITAIN BY R, & R. CLARK, LTD., EDINBURGH. 
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“ EDNEY ” 
THERMOGRAPHS « HYGROGRAPHS. 


FOR INDUSTRIAL AND METEOROLOGICAL PURPOSES. 


NEW PATTERN “EDNEY” THERMOGRAPH, with pen worked directly off the thermometric 
Range 0-120 or 30-150 F., mounted on strong metal base, with copper cover, and 


coil. 
complete with charts for one year, £7. 


IMPROVED “EDNEY” MERCURIAL HYGROGRAPH, giving exact wet and dry bulb readings. 
Range 0-120 or 30-150 F., or to order. Mounted on strong cast-iron base, with copper cover, 
complete with charts for one year, £18: 18s. 

New Illustrated Descriptive List of above and other patterns of Thermographs and Hygrographs, 
post free from the Sole Manufacturers : 


PASTORELLI & RAPKIN LTD. 


Established 1750. Contractors to various Departments of H.M. Government. 
Actual Makers also of Thermometers, Barometers, Barographs, Hydrometers, and Standard Meteorological Instruments. 


46 HATTON GARDEN, LONDON, E.C.1. 


Carriage paid and safe delivery guaranteed of all Instruments within the United Kingdom. 
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MEDICAL 
AND 


Electricity, Engineering, Geology, Microscopy, M 


District Railway: Euston Square Station. All Tube Railways: 


Travels, Zoology, &c., in addition to Every Branch o 
Duplicates of NEW BOOKS are added in UNLIMITED SUPPLIES, as long as the demand requires, delay or disappointment 
thus being prevented. 
ANNUAL SUBSCRIPTION (Town or Country) FROM ONE GUINEA,. 


according to the number of books required at one time. J 
ks may be retained as long or exchanged as frequently as desired. 


The Library READING AND WRITING ROOM (first floor) is open daily. 
Prospectus, with quarterly list of additions, post free. 


H. K. LEWIS & CO. Ltd., 136 GOWER STREET, 


Warren Street. 


LEWIS’S CIRCULATING 
SCIENTIFIC LIBRARY. 


Covering the widest range of subjects (pure and applied), including 


Physics, 
Medical Science. 


Subscriptions may begin at any date. 


and 


24 Gower Place, LONDON, W.C.1. 


Telephone: Museum 1072. Telegrams: ‘ Publicavit, Eusroad, London.” 


THE HANDBOOK OF 
PATENT LAW OF ALL COUNTRIES 


By W. P. THOMPSON, F.C.S., M.I.Mech.E., Etc., 
Chartered Patent Agent of Liverpool. 
Entirely revised and rewritten 1920, 157 pages, Crown Octavo, 
All Countries, 6s. British Law only, 1s. 
“Should prove a very valuable and trustworthy guide to would-be 
patentees.”—Nature. 
Lonpvon : STEVENS AND Sons, LiMiTED. 


MESSRS. SOTHERAN 


have now opened a Scientific Department on the first floor of 
their Strand House, where a selection of their large stock in 
modern, as well as old and rare, works on Exact and Applied 
Science may be seen on the shelves. 

They would also call attention to their facilities in getting sets 
or runs of periodicals on scientific subjects, as well as rare or 
out-of-print books they may not have in stock already. 


HENRY SOTHERAN & CO., 140 Stranp, W.C.2, & 43 PiccaDILLy, W.1, LONDON. 


TRANSACTIONS OF 


Price per number, 108. Subscription per vol., 50s. 
Principal Contents of Current Number (Vol. X XIII. No. 3). 

The Structure of Abraded Glass Surfaces. By F. W. Preston, 
B.Sc., A.M.I.C.E. 

Some Measurements of the Stresses produced at the Surfaces of 
Glass by Grinding with Loose Abrasives. By A. J. DALLAvay, 
A. Inst. P. 

The Barr and Stroud 100 feet Self-contained Base Range-finder. 
By James Weir Frencu, D.Sc. 

A Criticism of the Nodal Slide as an Aid in Testing Photographic 
Lenses. By T. Smirn, M.A., F.Inst.P., and JoHN S. ANDERSON, 
D.Sce., F. Inst. P, 

A Non-Polarising Spectrophotometer. By A. J. Butt, M.Sc., 

-Inst.P. 

The Photometry of Optical Instruments. By J. Guitp, A.R:C.Sc., 
F.R.A.S., F.Inst.P. 

A Projective Treatment of the Submarine Periscope. By T. Smitu, 
M.A., F.Inst.P. 

Published by THE OPTICAL SOCIETY, 
Imperial College of Science and Technology, 
South Kensington, London, S.W.7. 


SCIENTIFIC APPLIANCES and materials 
for Electrical, Magnetic, Optical and Experimental work. 
New and Second-hand Apparatus and parts by high-class makers. 
Lenses, Prisms, Mirrors. Static machines, Spark Coils, 
Relays, Wires, Gells and Accumulators. Fifty years’ experi- 
ence, Call and see stock, or write us. Our Illustrated Catalogue, 6d., All 
RADIO, WIRELESS Parts and Fittings. Actual Makers’ New 

List, 2d. post free. 
Scientific Appliances (Dale & Hollins), 
11 & 29 Sicilian Avenue, London, W.C.1. 


ACCURATE CHEMICAL THERMOMETERS.— 


110° c.. 150° C., 250° F., 300° F., 2s. 6d., each; 200° C., 28. od. each; | 


360° C., 400° F., 3s. each; 500° C., special glass, ros. each, Also 
singles and sets in all graduations to 1/10°.—CHEELD, Chesham, 


For Subscription and Advertisement 
Rates of NATURE, see p. xxiii. 


PRISMATIC BINOCULARS 
FOR ALL PURPOSES—FROM 43 : 15s. 


H 

FIELD CLASSES : 

Goerz,3x . £4:15 

Leitz,4x £4:15 Goerz,12x . £5:15 
Do. 9x . £4:15 

MARINE CLASSES : Do. 6x . £3:15 

Baker, 6x30 £6:10 Busch, 6x . £3:15 


Precisio 
6x30. . £6:10 Rodenstock, 
£3:15 


Goerz, 6x30. £7: 0 
Zeiss,6x30. £8: 0 Hensoldt, 6x £3:15 


CLARKSON’S 


(The Original Firm.) 
338 HIGH HOLBORN, LONDON, W.C.1. 
Opposite Gray's Inn Road. Telephone : Holborn 2149. 


MACMILLAN’S NEW & RECENT BOOKS. 


London. 8vo.  1§s, net. 


THE NEW IDEALISM. 


Questions and Conclusions.” 8vo. 


A THEORY OF MONADS. Outlines of the Philosophy of the Principle 
of Relativity. By H. WILDON CARR, D.Litt. Professor of Philosophy in the University of 


By MAY SINCLAIR, Author of “A Defence of Idealism. 
14s. net. 


Some 


coloured. Medium 8vo. 31s. 6d. net. 


FIFTH ENGLISH EDITION, THOROUGHLY REVISED. 
STRASBURGER’S TEXT-BOOK OF BOTANY. 
Dr. HEINRICH SCHENCK, Dr. LUDWIG JOST, Dr. GEORGE KARSTEN. Fifth English 
Edition, revised with the Fourteenth German Edition by W. H. LANG, M.B., D.Sc., F.R.S., Barker 
Professor of Cryptogamic Botany in the University of Manchester. 


MACMILLAN & CO., LTD., LONDON, W.C.2. 


Rewritten by Dr. HANS FITTING, 


With 833 Illustrations, in part 
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THE K.B.B. MIGROSCOPE ILLUMINANT 


AN ENTIRELY NEW DESIGN OF MERCURY VAPOUR 
LAMP WITH FUSED QUARTZ ENVELOPE 


Giving an ABSOLUTELY STEADY 
MONOCHROMATIC LIGHT 
of high intrinsic brilliancy, thereby 


enormously increasing the RESOLV- 
ING POWER of modern objectives. 


| 


PRINCIPAL FEATURES. 


ESTON, = No vacuum, but works under at- 
= mospheric pressure. No starting 
edor: = mechanism. Practically unlimited life. 
raphic 2 
es = Particulars and prices on application to 
M.Sc., = 
cs, Pe KELVIN BOTTOMLEY & BAIRD LTD. 
— awe KELVINGROVE Works - HITHER GREEN - LONDON, S.E.13. : 
( Ad. No. 156. ( A 
PRISMATIC BINOCULARS. 
Ss THE RIGHT QUALITY AND RIGHT PRICE. RADIU Vi ON HIRE t 
Our Special 8 x Prismatic - 70/- = 
5S. Our Selected 8 x 84/- (Activity 1,800,000). } 
8: Bx | RADIUM MICROSCOPES, 
16 x - 165/- Complete with Radium, 2/6 and 7/6 each. 
3 315 20 x - 250/- These are SELF-LUMINOUS in the dark, 
3:15 PORTABLE TELESCOPES. | showing splendid Scintillations. 
Our Tourist 25x With Sling |] 
Pam Toute x 95/- Pitchblende Scintilloscopes 716 each. 
Exch d Repairs. 
Lists of F. HARRISON GLEW, 
BROADHURST, CLARKSON & Co. 156 Clapham Road, London, S.W.9. | 
1. NOTE ADDRESS— Telephones : 1787 Hop and 3117 Hop. 
OXY GEN] oTTway & Co. Ltd. 
’ And other Gases. (Established 1640) 
of The British. Oxygen Co. have works for the production MANUFACTURERS — 
of Oxygen, Nitrogen, Carbonic Acid,’ Nitrous Oxide, 
Hydrogen, and Argon in all chief industrial centres. of all types of Astronomical, 
e The Company’s Plants are capable of an aggregate out- Surveying, Scientific and | 
put of two million cubic feet per day. te rf baal t : 
Special Terms quoted to the Trade, Optical Instruments, : : i 
Illustrated Leaflets post free. 
Catalogue and full particulars on application to the Head We shall be pleased to give | | 
Offices of the Company— quotations for, Retractor Tele- | 
s s up to nches aperture, te. 
r THE BRITISH OXYGEN CO., Ltd., fully. equipped on Equatorial. 
t ANGEL ROAD, UPPER EDMONTON, Silvering, Overhauling, ne & Adjusting done cheaply. 
LONDON, N.18. Orion Works, Ealing, London, W.5. 
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MATHEMATICAL MONOGRAPHS 


EDITED BY 


MANSFIELD MERRIMAN and ROBERT S. WOODWARD. 


A sertes of volumes, each independent of the others, 
on topics in pure and applied mathematics. 


A further selection from a series of twenty-one volumes. 


Probability and Theory of Errors. 


By RKopert S. Woopwarp. 17/6 net. 
The Theory of Relativity. 

By Ropert D. CARMICHAEL. 8/6 net. 
The Theory of Numbers. 

By Ropert D, CARMICHAEL. 17/6 net. 
Algebraic Invariants. 

By Leonarp E, Dickson. 8/6 net. 


Ten British Mathematicians. 


By ALEXANDER MACFARLANE. 8/6 net. 
4 Ten British Physicists. 
By ALEXANDER MACFARLANE. 8/6 net. 
Empirical Formulas. 
By THEODORE R. RUNNING. 8/6 net. 


Postage 6d. per volume extra. 


Dynamics of the Airplane. 


By KenNetu R. WILLIAMS. 13/6 net. 
Determinants. 
By L. GirrorpD WELD. 17/6 net. 


Grassman’s Space Analysis. 
By Ebwarb W. Hype. 17/6 net. 


Differential Equations. 
By WILLIAM W. JOHNSON. 17/6 net. 


Functions of a Complex Variable. 
By T. S. Fiske. 17/6 net. 


Diophantine Analysis. 


By Rosert D. CARMICHAEL. 8/6 net. 
Solution of Equations. 
By MANSFIELD MERRIMAN. 17/6 net. 


CHAPMAN & HALL, LTD., 11 HENRIETTA ST., COVENT GARDEN, W.C.2 


MONO-BINOCULAR 
MICROSCOPE 
(Stand AABM) 


for use with 


all powers. 


WETZLAR 


Full particulars from 


OGILVY & CO., 
18 BLOOMSBURY SQUARE, LONDON, W.C.1. 
British Agents for E. Leitz, Wetzlar. 


THE FERGUSON 
SOLAR CHRONOMETER 


will show correct time without any calculation or 
allowance for equation. It is very portable (Model A 
being only 4 ins. in diameter) and it can be set up 
by anybody, no compass or level being wanted. 


Model A, for use between 60° N. and 60°S.. . £515 0 
Model B, for use in any latitude . . . . £615 0 


With descriptive pamphlet. 


J. H. STEWARD, Ltd., 


Opticians and Scientific Instrument Makers to the British 
ana toreign Governments, 


406 & 457 STRAND, LONDON, W.C.2. 


EsTABLIsHED 1852. 


PRINTED IN GREAT BRITAIN BY R, & R. CLARK, LTD., EDINBURGH. 
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UNIVERSITY OF OXFORD. 


SCHOOL OF GEOGRAPHY. 
ELEVENTH BIENNIAL VACATION COURSE, 
August 8-25, 1922. 
\ limited number of students can still be enrolled if application is made 
yithout delay to the Vacation Course Secretary, School of Geography, 
Mansfield Road, Oxford, from whom particulars can be obtained. 


EMPIRE COTTON GROWING 
CORPORATION 


Applications are invited for the post of ASSISTANT FOR COT TON 
RESEARCH in St. Vincent (West Indies), from candidates suitably 
qualified in genetics and plant physiology, with experience of practical 
agriculture. The duties will consist of genetics research on the cotton 
plant, and the researcher will work under the general direction of the Im- 
al Commissioner for Agriculture for the West Indies. Salary, £600 to 
per annum according to qualifications, and free bachelor quarters. 
A sie ations must be made by letter not later than August 10 to THE 

CRETARY, Empire Cotton Growing Corporation, Millbank House, Mill- 
bs ak, London, S.W. 1, from whom further particulars may be obtained. 


OUNDLE SCHOOL. 


The GROCERS’ COMPANY, as Governors of Oundle School, invite 
ipplications for the APPOINTMENT of HEADMASTER, now vacant by 
the death of Mr. F. W. Sanderson. 

Che Headmaster must be a Graduate of some University in the United 
Kingdom and a Member of the Church of England. 

The total emoluments should amount to not less than 43,000 per annum. 

Particulars and conditions of appointment can be obtained by post from 
the CLERK TO THE GoveEeRNoRs, Grocers’ Hall, Princes Street, E.C.2 


UNIVERSITY OF LONDON, 
UNIVERSITY COLLEGE. 


DEPARTMENT OF ZOOLOGY. 


Applications are invited for the post of ASSIST ANT in the DEPART- 
MENT of ZOOLOGY, under Professor D. M. S. Watson. 
Commencing salary, £250 or £300, according to experience. 
Particulars may be obtained on application to :— 
WALTER W. SETON, M.A., D.Lit., 
University College, London, Secretary. 
Gower Street, W.C. 


SCIENCE PROGRESS 


A QUARTERLY RECORD OF SCIENTIFIC 
THOUGHT, WORK, AND AFFAIRS 


Editor: Sir RONALD ROSS, K.C.B., F.R.S., &c. 
No. 65. JULY 1922. 176 Pages. 


Recent Advances in Science: 
ology; Physics; Physical Chemistry; Organic Chemistry ; 
Biochemistry ; Geology; Mineralogy; Botany; Plant Physi- | 
ology ; Anthropology ; Medicine. 


Articles: 
The General Behaviour of Optically Active Compounds. By 
Prof. T. S. Patterson. Diffusion in Deformed Gels. By Emil 
Hatschek, F.Inst.P. Architectural Acoustics. By G. A. 
Sutherland. The Life History of the Common or Freshwater 
Eel. By C. Tate Regan, F.R.S. The Present Conception of 
Matter. By H. Spencer Toy. 


6s. net. 


Mathematics ; Meteor- 


Popular Science: 
Colloids, or the Material of Life. 


Notes: 
Scientific Politics—III. The Will of the People; Sir Patrick 
Manson; Dr. H Jameson; Death of Two Well-known 
Physiologists; Organic Evolution according to Major L. 
Darwin ; Report of the Royal Commission on the Universities 
of Oxford and Cambridge; Notes and News. 


By S. C. Bradford, D.Sc. 


Correspondence, 
The Mental Ability of the Quakers. 


Essay-Reviews. 
The Philosophy of Physics. By Prof. A. W. Porter. 


Reviews of 21 Books, etc. 


| 
By John W. Graham. | 
| 


JOHN MURRAY, Albemarle St., LONDON, W.1. 


BLACKIE’S 


SCIENTIFIC AND TECHNICAL BOOKS 


THE INTERNAL-COMBUSTION 
ENGINE 


-ARDO, B.A., A.M. Inst.C.E., M.1I 


In Two Volumes. 


| 


| By H. R. RIC A.E. 


Vol. I. GENERAL THERMODYNAMICAL PRINCIPLES AND 


SLOW-SPEED ENGINES. 


Vol. I]. HiGH-SPEED ENGINES AND RECENT RESEARCH 
RELATING THERETO. 

Vol. I. Ready in July. Sup. roy. 8vo. viili+488 pp., 
with 214 figures and half-tones. Price 30s. net. 


Vol. 


HYDRO-ELECTRIC ENGINEERING 


Edited by 
GIBSON, D.Sc., M.Inst.C.E., M.I.Mech,E, 


IN TWO VOLUMES. 

Vol. I.—Civil and Mechanical Engineering. 
Vol. II.—Electrical Engineering. 

Vol. I. Ready. Sup. roy. 

figures, including 2 coloured plates, 

diagrams, and 4 large folding plates in pocket. 


Il. the Press. 


A; 


pp., with 164 
to half-tones, 7 folding 
Price 25s. net, 


8vo, x4+-232 


232 


Contributors : 
D.Sc., M.Inst.C. E., M.I.Mech.E. ; 
H. D. Cook, M.Sc., B.E. 
Vol. Il. Ready shortly. 
Contributors : 
W. ANSELM COATES, M.I.E. 


A. H. GIBSON, and 


M.Am.1.E.E. 


A. H. Gisson, D.Sc., M.Inst.C.E,, M.I. Mech. E. 
and S, NEVILLE, B.Sc., A.M.I.E.E. 


FUEL AND REFRACTORY 
MATERIALS 


By A. HUMBOLDT SEXTON, F.IL.C., F.C.S., 
Past President of the West of Scotland Iron and Steel Institute, 
etc., etc. 

COMPLETELY REVISED 
ENLARGED, 

By W. B. DAVIDSON, D.Sc., Ph.D., F.1.C. 

Large demy 8vo. viii+ 382 pp., with 111 figures, 
Price 12s. 6d, net, 


THE FOUNDATIONS OF 
CHEMICAL THEORY 


THE ELEMENTS OF PHYSICAL AND 
GENERAL CHEMISTRY 
By R. M. CAVEN, D.Sc. (London), F.1.C., 


Professor of Inorganic and Analytical Chemistry in the 
Royal Technical College, Glasgow. 


NEW EDITION, AND 


Large demy &vo. with 46 figures. 


Price 12s. 


viii + 266 pp., 
6d. net. 


Please send postcard for List B containing full 
particulars of above books. 


BLACKIE & SON, LTD. 


50 OLD BAILEY, LONDON, E.C.4 
GLASGOW AND BOMBAY 
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THYMO-PLAS 


A new and unique method for the collection and 
preservation of Insects. Small cells of Plasticine, 
impregnated with a preservative, and celluloid 
covers, form an ideal means of viewing specimens 
without deterioration or damage. 
Complete Outfits, 3s. 4d. and 6s. 6d. 
Full particulars by Dr. Alfred Moore, M.D., F.E.S., 2d. Stamp. 


HARBUTT’S PLASTICINE, Ltd. 
49 BATHAMPTON, BATH. 


THE HANDBOOK OF 
PATENT LAW OF ALL COUNTRIES 


By W. P. THOMPSON, F.C.S., M.I.Mech.E., Etc., 
Chartered Patent Agent of Liverpool. 


Entirely revised and rewritten 1920, 157 pages. Crown Octavo, 
All Countries, 6s. British Law only, 1s. 


“Should prove a very valuable and trustworthy guide to would-be 
patentees.”— Nature. 


Lonpon : STEVENS AND Sons, LIMITED. 


BOOKS BOUGHT 


Scientific, Natural History, 
Agricultural, Gardening, &c. 


WHELDON & WESLEY, LTD., 


2, 3, & 4 ARTHUR ST., NEW OXFORD ST., LONDON, W.C.2. 


GERRARD 1412. 


Telephone : 
Scientific, Technical, Educational, 
Medical, on every other subject, 


BOOKS! every 


SECOND-HAND AND NEW. 


1,000,000 vols. in stock. Catalogues free. State Wants. Books sent on approval. 
BOOKS BOUGHT: Best Prices Given. 


W. & CG. FOYLE, LTD., 121-125 Charing Cross Road, London, W.C.2. 


MESSRS. SOTHERAN 


have now opened a Scientific Department on the first floor of 
their Strand House, where a selection of their large stock in 
modern, as well as old and rare, works on Exact and Applied 
Science may be seen on the shelves. 

They would also call attention to their facilities in getting sets 
or runs of periodicals on scientific subjects, as well as rare or 
out-of-print books they may not have in stock already. 


HENRY SOTHERAN & CO., 140 Strano, W.C.2, & 43 PiccaDILLy, W.1, LONDON. 


SCIENTIFIC APPLIANCES and materials 
for Electrical, Magnetic, Optical and Experimental work. 
New and Second-hand Apparatus and parts by high-class makers, 
Lenses, Prisms, Mirrors. Static machines, Spark Coils, 
Relays, Wires, Cells and Accumulators. Fifty years’ experi- 
ence, Call and see stock, or write us. Our Illustrated Catalogue, 6d., All 
RADIO, WIRELESS Parts and Fittings. Actual Makers’ New 

List, 2d. post free. 
Scientific Appliances (Dale & Hollins), 
11 & 29 Sicilian Avenue, London, W.C.1. 


OLD PLATINUM, COLD, 


Dental Alloy, Scrap, &c., 
Purchased for Cash or Valued. 


SPINK & SON, Ltd., 


17 & 18 PICCADILLY, LONDON, W.1. 
EST. 1772 


Fine Jewels or Plate also purchased or valued. 


J. POOLE & CO. 


ESTABLISHED 1854 


SCIENTIFIC & EDUCATIONAL 


BOOKSELLERS 


Second-hand Books at about half published Price. 
New Books for all Examinations. 


ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


104 Charing Cross Road, London, W.C.2 


SCIENTIFIC PERIODICALS & BOOKS 


Messrs. W. Heffer & Sons, Ltd., Booksellers, 
Cambridge, will be glad to receive offers of Com. 
plete Libraries, Sets of Journals, and Smaller 
Collections of Books, for which they are prepared 
to offer full current value and pay cash. 

They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scientific 
Books and Journals, both English and Foreign (new and 
second-hand). They can guarantee promptitude and intelli- 
gent handling of all orders entrusted to them. 

Catalogues are frequently issued, and will be sent post free 


on application. 
Licensed Valuers for Probate. 


Telegrams and Cables : 
HEFFER, CAMBRIDGE. 


‘Telephone : 
862 (2 lines). 


If you are in need of any SECOND-HAND BOOK on 
Natural History or Science apply 


DULAU & CO., Ltd. 


34, 35, 36 Margaret Street, 
Cavendish Square, London, W.1. 


Established 1792. 


Libraries purchased. 


JAMES SWIFT & SON Lr. 
MAKERS OF THE HIGHEST GRADE 
MICROSCOPES AND ACCESSORIES. 

Contractors to all Scientific Departments of H.M. Government. 


SERIES OF 


**TELAUGIC” OCULARS 


Giving increased Diameter and Flatness of Field, 
increased Briiliancy of Image, increased Distance 
of Eyepoint. 

X 7.8 x 10 x 15 x 20 xX 25 
Price £2: 5s. each. Particulars on request. 


UNIVERSITY OPTICAL WORKS, 
81 TOTTENHAM COURT ROAD, LONDON, W.1. 


ACCURATE CHEMICAL THERMOMETERS.— 
110° C., 150° C., 250° F., 300° F., 25. 6d., each; 200° C., 25. gd, each : 

360° C., 400” F., 3s. each; 500° C., special glass, ros, each, Also 

singles and sets in all graduations to 1/10°.—CHEELD, Chesham. 


JAMES R. GREGORY & CO. 


Are open to purchase fine 


Crystallised Minerals 


Address : 139 Fulham Road, South Kensington, S.W.3. 


Telegrams : 
METEORITES, LONDON. 


Telephone : 
WESTERN 2841. 
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e Z Every Variety of 


has its own distinctive label. All are 
in sealed packages, plainly marked. 


V.C.2 Use WHATMAN FILTER PAPERS 
—— N +, th | b lI for all experiments ; they will never fail 
JOKS OLE 6 10Del1. 
sellers, Samples, Price List and Booklet, giving full particulars 
Com- _ of all our grades, together with facsimiles of labels and 
smaller KE 0 ET Gem notes on application, free of charge. 
epared 
SUPPLIES OBTAINABLE FROM ANY LABORATORY 
for ‘the FURNISHER. 
scientific 
ew and Sole Manufacturers : 
1 intelli- Yf W. & R. BALSTON, Ltd., Maidstone, Kent. 
dost free : Yy Y Sole Sales Representatives : 
M. REEVE ANGEL & Co., Ltd., 9 Bridewell Place, London, B.C, 4@ 
one : 
ines) 
9 e 
di Callender & Barnes’ Continuous Flow Calorimeter 


For the accurate determination of the electrical equivalent of heat. 


A stream of water is made to flow 
W.I. through a glass tube, and in passing 
somal is heated by a manganin wire con- 
tained in the tube and carrying a 
known current. The rise in the 
temperature of the water is measured 
by two Thermometers, and knowing 
the energy dissipated by the wire and 
the volume of water passing per 
second, the electrical equivalent of 
heat may be calculated. Results 
accurated to | in 400 are easily 


~TD. 


rent. 


obtainable. 
The rate of flow of the water is 
st. kept constant by a constant level 
cistern supported on a stand. By 
varying the height of the cistern the 
W.1. rate of flow may be set at any desired 
RS._ speed. 
ad. ae Complete with Cistern on stand and with two Thermometers reading 1/5° C. 
£4 40 
" A copy of our 1922 catalogue No. 150 will be sent upon request. 


_ W. G. PYE & CO. 


CAMBRIDGE, ENG. 


NAL | 

3.W.3. Nat |Z, 


CHEMICAL | THE 
REAGENTS. RIBBON 
. ATWOOD 


MESO - THORIUM 
poss MACHINE 


MESO - THORIUM “dhe gives unequalled results, 
RESIDUES Y and the method of use 


is sound and practical. 


It appeals to Students. 
. ease ask for Circular 520. 
HOPKIN & WILLIAMS 
16 Cross St. Hatton Garden.London G. CUSSONS, LTD., 
MANCHESTER, N.W. 


CALLENDAR’S “J” APPARATUS 


Special Features 


(1) The weights are automatic- 
ally maintained in position of 
floating equilibrium. 

(2) The friction is nearly in- 
dependent of the speed. 

(3) The mechanical work done 
can be measured to a very 
high degree of accuracy. 

(4) There is no pulley or bear- 
ing friction to introduce errors. 


The Cambrid OC and Paul 


INSTRUMENT C9 


LONDON & Office. 42:GROSVENOR PLACE 


CAMBRIDGE @Showreome LONDON, S.W.L 
33 


Write for Descriptive List No. 90 N. 
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THERMOMETERS FOR GHEMICAL LABORATORIES 


With Normal Glass Bulbs. 
OUR OWN MANUFACTURE. BEST QUALITY (GUARANTEED ACCURATE) AT REASONABLE PRICES. 


SETS OF STANDARD THERMOMETERS 
divided to and 
With National Physical Laboratory Certificates. 


SPECIAL THERMOMETERS OF ANY —_ 
OR RANGE MADE TO ORDER IN A FEW DAYS. 


PASTORELLI & RAPKIN L”: 


Contractors to various Departments of H.M. Government 


46 HATTON GARDEN, LONDON, E.C.1. 
Actual Manufacturers of 


THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 


Barometers, Barographs, Thermographs, Hygrographs, 
Hydrometers, Standard Meteorological Instruments, Etc. 


or Steel Protecting Sheaths. 


High Temperature Thermometers. 


Brass 


ANY LENGTH 
2 TO GFT. 


ILLUSTRATED PRICE LISTS ON APPLICATION 


*Phone—Holborn 1981. Telegrams—Rapkin, London. 
ESTABLISHED 1750. 


‘fp 
EF 
| 
rs 
Carriage paid and safe delivery guaranteed of all Instruments within the United Kingdom. 
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THE K.B.B. MICROSCOPE ILLUMINANT 


AN ENTIRELY NEW DESIGN OF MERCURY VAPOUR 
LAMP WITH FUSED QUARTZ ENVELOPE 


\ 


Giving an ABSOLUTELY STEADY 
MONOCHROMATIC LIGHT 
of high intrinsic brilliancy, thereby 
enormously increasing the RESOLV- 
ING POWER of modern objectives. 


PRINCIPAL FEATURES. 


No vacuum, but works under at- 
mospheric pressure. No starting 
mechanism. Practically unlimited life. 


| 


Particulars and prices on application to 


KELVIN BOTTOMLEY & BAIRD LTD. 


KELVINGROVE Works - HITHER GREEN - LONDON, S.E.13. 
he 


Ad. No. 156. 


Metallurgical 


Microscope 
CCM 


Designed by Dr. ALBERT SAUVEUR, Harvard University. 


Also 
PHOTOMICROGRAPHIC APPARATUS, 
etc. for METALLURGICAL WORK. 


MICROSCOPES FOR 
ALL REQUIREMENTS 


Delivery from Stock. 


Full particulars on application. 


Bausch &lomb ()ptical@.[td. <== 
Contractors to British, Indian, Colonial & Foreign Governments, ©) 


37-38 HATTON GARDEN, LONDON, E.C.1. 


Our instruments may be obtained through all Dealers. 
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Recent Scientific and Technical Books 


Volumes marked with an asterisk have been received at ‘* NATURE” Office. 


Mathematics 


Levy, Prof. P. Lecgons d’Analyse Fonctionnelle 
Professées au Collége de France. (Collection de Mono- 
graphies sur la Théorie des Fonctions.) Roy. 8vo. Pp. 
vi+442. (Paris: Gauthier-Villars et Cie, 1922.) 35 
francs.* 

Lister, S. A First Book of Arithmetic: Answers. 
Gl. 8vo. ‘Pp. 223-258. (London: Macmillan and Co., 
Ltd., 1922.) 6d. 

MacLeod, Dr. A. Introduction a la Géometrie Non- 
Euclidienne. Demy 8vo. Pp. 433. (Paris: J. Hermann, 
1922.) 20 francs.* 

Manning, Prof. W. A. Primitive Groups. Part I. 
(Mathematics and Astronomy, Vol. I., No. 1.) Sup. Roy. 
8vo. Pp. 108. (California: Stanford University, 1921.) 
1.25 dollars.* 

Moreux,l’Abbé Th. Pour comprendre Einstein. Cr. 
8vo. Pp. 245. (Paris: G. Doin, 1922.) 7 francs.* 

Murdock,W.H.F. Mathematical Synopsis—Algebra, 
Logarithms, Trigonometry and Spherical Trigonometry. 
32mo. Pp. 42. (London: Bowman and Murdoch, 1922.) 
2s. 6d. net. 

Rugg, H. O., and Clark, J. R. Fundamentals of 
High School Mathematics. Cr. 8vo. Pp. 368. (London: 
G. G. Harrap and Co., Ltd., 1922.) | 6s. net. 

Thomas, Dr. T. Outlines of the Calculus for Science 
and Engineering Students. Cr. 8vo. Pp.127. (London: 
Mills and Boon, Ltd., 1922.) 3s. 6d. net.* 


Mechanics: Mechanical Engineering 
Aeronautical Research Committee: Internal Combus- 
tion Engine Sub-Committee. Report No. 19: Relationship 
between Air Temperature and the Power of a Petrol 


Engine. (London: H.M. Stationery Office, 1922.) 47. 


net. 

Aeronautical Research Committee. Reports and 
Memoranda. No. 692: French and Italian Aeronautical 
Practice with particular regard to Airships, 2s. 67. net; 
No. 761: Experimental Determination of Tailplane 
Characteristics. 9d. net. (London: H.M. Stationery 
Office, 1922.) 

Boltzmann, Prof. L. Vorlesungen iiber die Prinzipe 
der Mechanik. I Teil: Enthaltend die Prinzipe, bei denen 
nicht Ausdriicke nach der Zeit integriert werden, welche 
Variationen der Koordinaten oder ihrer Ableitungen nach 
der Zeit enthalten. Dritter Abdruck. Pp. x+241. 7 
francs. II Teil: Enthaltend die Wirkungsprinzipe, die 
Lagrangeschen Gleichungen und deren Anwendungen. 
Zweite unveranderter Abdruck. Pp. ix +336. 11 francs. 
(Leipzig: J. A. Barth, 1922.) 

Fyfe,W.W. Automatic Pumping and Notes on Water 
Analysis and Filtration. Edited by J. W. Fyfe. Cr. 8vo. 
Pp. xii+112. (London: C. Griffin and Co., Ltd., 1922.) 
7s. 6d. net.* 

Gates, P. Capstan and Automatic Lathes: a Prac- 
tical Guide to Tool and Machine Setting, and the Manipula- 
tion of Jobs. With examples from practice. (Pitman’s 
Technical Primers.) Pott 8vo. Pp. 96. (London: Sir 
I. Pitman and Son, Ltd., 1922.) 2s. 6d. net. 

Gates, P. Jigs, Tools, and Fixtures: their Drawing 
and Design. (Lockwood’s Technical Manuals.) Cr. 8vo. 
Pp. xvi+195. (London: C. Lockwood and Son, 1922.) 
8s. 6d. net. 

Goudie, Prof. W.J. Total Heat Entropy Diagrams 
and Nomograms for.Calculation of Total Heat and Specific 
Volume of Superheated and Supersaturated Steam from 
Steam Turbines. Second edition. 8vo. (London: Long- 
mans, Green and Co., 1922.) 2s. 6d. net. 

Jenkins, R. E. Engineering Notes: the Steam 
Engine. Fceap. 8vo. Pp. 60. (London: J. M. Ouseley 
and Son, 1922.) 2s. net. 

Lea, Prof. F.C. Elementary Hydraulics for Technical 
Students. Cr. 8vo. Pp. viili+224. (London: E. Arnold 
and Co., 1922.) 7s. 6d. net.* 


Lefort, R. Le Bréviaire de l’Aviateur. Ex. Cr. 8vo. 
Pp. xi+763+4 planches. (Paris: Libr. Dunod, 1922.) 
48 francs. 

Marks, L.S. The Airplane Engine. Pp. ix+454. 
(New York and London: McGraw-Hill Book Co., Inc., 
1922.) 30s. net. 

Roberts, H. E. Practical Refrigeration for Marine 
Engineers. Cr. 8vo. Pp. 87. (Glasgow: J. Munro and 
Co., Ltd., 1922.) 4s. 6d. net. 

Sothern, J. W. M. Notes and Sketches on Marine 
Diesel Oil Engines: A Manual of Marine Oil Engine 
Practice. Med. 8vo. Pp. ix+382. (Glasgow: J. Munro 
and Co., Ltd., 1922.) 25s. net. 


Physics: Electrical Engineering 


A Wireless Expert. Home Radio: a Clear, Concise, 
and Non-technical Explanation of Wireless Telegraphy 
and Telephony for the Novice. Cr. 8vo. Pp. 61. (Lon- 
don: The Daily News, 1922.) 6d. net. 

Aeronautical Research Committee: Internal Com- 
bustion Engine Sub-Committee. Report No. 14: 
Investigations of Certain Spark Gaps for Magnetos. 
6d. net; No. 21: Synchronism of the Spark of a, 
Magneto as affected by the Method of Coupling. 6d. net. 
(London: H.M. Stationery Office, 1922.) 

Bayliss, Sir W. M. Life and the Laws of Thermo- 
dynamics: Being the Twenty-fourth Robert Boyle Lec- 
ture delivered before the Junior Scientific Club of the 
University of Oxford on 7th June, 1922. Med. 8vo. Pp. 
12. (London: Oxford University Press, 1922.) Is. net.* 

Bell, Dr.L. The Telescope. Med. 8vo. Pp. ix +287. 
(London: McGraw-Hill Publishing Co., Ltd., 1922.) 
15s. net.* 

Bingham, Prof. E. C. Fluidity and Plasticity. 
Pp. xi+440. (New York and London: McGraw-Hill 
Book Co., Inc., 1922.) 20s. net, 

Cabaud, R. Installations Electriques Industrielles : 
Installation — Entretien——Contréle. (Bibliothéque Pro- 
fessionnelle.) Pott 8vo. Pp. 333. (Paris: J. B. 
Bailliére et Fils, 1922.) 10 francs net.* 

Capstick, Dr. J. W. Sound: An Elementary Text- 
book for Schools and Colleges. (Cambridge Physical 
Series.) Second edition. Cr. 8vo. Pp. vili+303. (Cam- 
bridge : At the University Press, 1922.) 7s. 6d.* 

Carter, F. W. Railway Electric Traction. Demy 
8vo. Pp. viii+412. (London: E. Arnold and Co., 1922.) 
25s. net.* 

Chapel, General. Ether—Electricité— Relativisme. 
Conférence du 22 Mars 1922 a Paris. (Conservatoire 
des Arts et Métiers.) Ex. Cr. 8vo. Pp. 40, (Paris: 
Gauthier-Villars et Cie, 1922.) 2.50 francs.* 

Dingler, Dr. H. Relativitatstheorie und Oekono- 
mieprinzip. 8vo. Pp. 70. (Leipzig: S. Hirzel, 1922.) 
3s. 6d. 

Donisthorpe, Capt. H. de A. Wireless at Home: 
Everybody’s Guide to Receiving Wireless News, Concerts, 
and Messages. Pott 8vo. Pp. 46. (London: P, Marshall 
and Co., 1922.) 6d. net. 

Greenly, H. Model Electric Locomotives and Rail- 
ways: their Details and Practical Construction. (Cassell’s 
“‘Model”’ Series.) 8vo. Pp.312. (London: Cassell and 
Co., Ltd., 1922.) 6s. net. 

Harris, P. W. The A.B.C. of Wireless: A Popular 
Explanation. Gl. 8vo. Pp. 64. (London: Wireless 
Press Ltd., 1922.) 6d. net. 

Helmholtz, H. von. Vorlesungen iiber theoretische 
Physik. Band I, 1 Abt.: Einleitung zu den Vorlesungen 
iiber theoretische Physik. Herausgegeben von Prof. Dr. A. 
K6nig und Prof. Dr. C. Runge. Zweiter unveranderter 
Abdruck. Pp. vili+50. 45 marks. Band VI: Vorle- 
sungen iiber Theorie der Warme. MHerausgegeben von 
Prof. Dr. F. Richarz. Zweiter, durchgesehener Abdruck. 
Pp. xii+418. 240 marks. (Leipzig: J. A. Barth, 1922.) 
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Pp. 100. (London: Sir I. Pitman and Sons, Ltd., 1922.) 
2s. net. 

Ibbetson, W. S. Electrical Installation Rules and 
Tables for Rapid Reference : specially written for the use 
of Practical Wiremen, Contractors, Engineers, and 
Architects. Waistcoat Pocket Size. Pp. 66. (London: 
E. and F. N. Spon, Ltd., 1922.) 1s. 6d. net. 

Mahnkopf, Dr. H. Die Auslésung der funkentele- 
graphischen Nauener Zeitsignale durch die Deutsche 
Seewarte. (Aus dem Archiv der Deutschen Seewarte, 
XXXIX, Jahrgang 1921, Nr. 2.) Med. 4to. Pp. 38. 
(Hamburg: Deutsche Seewarte, 1921.)* 

Main, F. W. Electric Cables. (Technical Primers.) 
Pott 8vo. Pp. 111. (London: Sir I. Pitman and Sons, 
Ltd., 1922.) 2s. 6d. net. 

Page, Prof. L. An Introduction to Electrodynamics : 
from the Standpoint of the Electron Theory. Ex. Cr. 8vo. 
Pp. vi+134. (Boston and London: Ginn and Co., 1922.) 
Ios. net.* 

Peters, C. G., and Boyd, H.S. Interference Methods 
for Standardizing and Testing Precision Gage Blocks. 
(Scientific Papers of the Bureau of Standards, No. 436.) 
Sup. Roy. 8vo. Pp. 677-713. (Washington: Govern- 
ment Printing Office, 1922.) 10 cents.* 

Spiegelhalter, E. K. Wireless Valve Receiver Set: 
How to Make It. A Book for Amateurs on the Actual 
Construction and Operation of a Practical Valve Receiver 
Set. Cr. 8vo. Pp. 88. (London: E. and F. N. Spon, 
Ltd., 1922.) 3s. 6d. net. 

Strasser, Prof. Dr. H. Die Grundlagen der Ein- 
stein’schen Relativitatstheorie: Eine kritische Unter- 
suchung. Med. 8vo. Pp.110. (Bern: Paul Haupt, 1922.)* 

Strobel, W. Beiblatter zu den Annalen der Physik, 
Register zu Band 31-43 (1907-1919). Pp. viii +653. 
(Leipzig: J. A. Barth, 1922.) 200 marks. 

Todd, V. Protective Relays: their Theory, Design, 
and Practical Operation. Pp. xii+274. (New York and 
London: McGraw-Hill Book Co., Inc., 1922.) 12s. 6d. 


net. 
Vinal, G. W., and Altrup, F.W. Electromotive Force 


of Cells at Low Temperatures. (Scientific Papers of the 
Bureau of Standards, No. 434.) Sup. Roy. 8vo. Pp. 
627-634. (Washington: Government Printing Office, 
1922.) 5 cents.* 

Whittaker, Prof. E. T. On the Quantum Mechanism 
in the Atom. (Proceedings of the Royal Society of Edin- 
burgh, Session 1921-1922. Vol. 42, Part 2, No. to.) 
Sup. Roy. 8vo. Pp. 129-142. (Edinburgh: R. Grant 
and Son; London: Williams and Norgate, 1922.) 1s. 8d.* 

Whyte, A.G. The All-Electric Age. Demy 8vo. 
xiii+242. (London: Constable and Co., Ltd., 1922.) 
7s. 6d. net.* 


Chemistry 


Boll, Prof. M., et Allard, G. Cours de Chimie 
(Métaux et Cations). Ex. Cr. 8vo. Pp. xxiv +352. 
(Paris: Libr. Dunod, 1922.) 26 francs. 

Cain, Dr. J. C., et Thorpe, Prof. J. F. Les Matiéres 
Colorantes de Synthése et les Produits Intermédiaires 
servant a leur Fabrication. Traduit d’aprés la quatriéme 
édition anglaise par Prof. G. Delmarcel et Dr. M. Drapier. 
Roy. 8vo. Pp. xxiv+640. (Paris: Libr. Dunod, 1922.) 
58 francs. 

Comey, Dr. A. M. A Dictionary of Chemical Solu- 
bilities: Inorganic. Second edition, enlarged and revised 
by Dr. A. M. Comey and Dr. Dorothy A. Hahn. Demy 
8vo. Pp. xix+1141. (New York: The Macmillan Co. ; 
London: Macmillan and Co., Ltd., 1921.) 63s. net. 

Denham, Prof. H. G. An Inorganic Chemistry. 
Cr. 8vo. Pp. viii+684. (London: E, Arnold and Co., 
1922.) 12s. 6d. net.* 

Falk, H. G. Catalytic Action. Med. 8vo. Pp. 172. 
(New York: Chemical Catalog Co., Inc., 1922.) 2.50 
dollars.* 

Faraday Society. Catalysis with Special Reference to 
Newer Theories of Chemical Action : a General Discussion 
held by the Faraday Society. Med. 8vo. Pp. 545-675. 
(London: The Faraday Society, 1922.) gs. net.* 


Fourneau, Préparation des Médicaments 
organiques. Med. 8vo. Pp. viii+350. (Paris: J.-B. 
Bailliére et Fils, 1921.) 25 francs.* 

Jackson, R. F., and Silsbee, Clara G. The Solu- 
bility of Dextrose in Water. (Scientific Papers of the 
Bureau of Standards, No. 437.) Sup. Roy. 8vo. Pp. 
715-724. (Washington: Government Printing Office, 
1922.) 5 cents.* 

Knight, J. Chemistry. Edited by J. Adams. Cr. 
8vo. Pp. 186. (London: Hodder and Stoughton, Ltd., 
1922.) 2s. 6d. net. 

Loeb, J. Proteins and the Theory of Colloidal Be- 
havior. (International Chemical Series.) Ex. Cr. 8vo. 
Pp. xi+292. (London: McGraw-Hill Publishing Co., 
Ltd., 1922.) 15s. net.* 

Martin, Dr. G., assisted by Dickson, J. M., and 
Christelow, Major J. W. Modern Chemical Lecture 
Diagrams, with Uses and Applications fully described. 
Cr. 8vo. Pp 88. (London: Sampson Low, Marston and 
Co., Ltd., 1922.) 3s. 6d. net.* 

Miller, Prof. E. H. The Calculations of Analytical 
Chemistry. Third edition, revised and enlarged. Demy 
8vo. Pp. x+201. (New York: The Macmillan Co. ; 
London: Macmillan and Co., Ltd., 1921.) gs. net.* 

Parry, E. J. The Chemistry of Essential Oils and 
Artificial Perfumes. Vol. 2. Fourth edition, revised and 
enlarged. Roy. 8vo. Pp. 374. (London: Scott, Green- 
wood and Son, 1922.) 21s. net. 

Robinson, C. S. The Elements of Fractional Distilla- 
tion. Pp. ix+205. (New York and London: McGraw- 
Hill Book Co., Inc., 1922.) 12s. 6d. net. 

Stark, Dr. J. Natur der chemischen Valenzkrafte. 
Large 8vo. Pp. 27. (Leipzig: S. Hirzel, 1922.) 1s. 2d. 


Technology 


Argles, C., Edited by. Chemicals and Industrial 
Materials, with their Commercial Uses. 8vo. (Birming- 
ham: C. Argles, 39 Corporation St., 1922.) Ios. 6d. net. 

Barker, A. H. Tests on Ranges and Cooking Appli- 
ances. (Department of Scientific and Industrial Research. 
Fuel Research Board: Special Report No. 4.) An 
Extract from the Report of the Building Materials Re- 
search Committee. Cr. 4to. Pp. vi+55+15 figs. (Lon- 
don: H.M. Stationery Office, 1922.) 2s, 6d. net.* 

Broquelet, A. Manuel du Fabricant de Jouets. 
(Bibliothéque Professionnelle.) Pott 8vo. Pp. 208. 
(Paris: J.-B. Bailliére et Fils, 1922.) 10 francs net.* 

Colpitts, W. H. A Practical Treatise on the Metals 
used in Marine Engineering. 8vo. Pp. 211. (Glasgow: 
J. Munro and Co., Ltd., 1922.) Ios. 6d. net. 

Hofman, Dr.H.O. Metallurgy of Zinc and Cadmium. 
Pp. xii+341. (New York and London: McGraw-Hill 
Book Co., Inc., 1922.) 20s. net. 

Hudson, R. J. H. Reinforced Concrete: A Practical 
Handbook fer Use in Design and Construction. Demy 
8vo. Pp. xxiv+318. (London: Chapman and Hall, 
Ltd., 1922.) 16s. net.* 

Lee, H. N., and others. The Manufacture of Pulp and 
Paper : a Text-book of Modern Pulp and Paper Mill Prac- 
tice. Vol. III. Pp. xii+60. (New York and London : 
McGraw-Hill Book Co., Inc., 1922.) 25s. net. 

Moore, A. S. Linen. (Staple Trades and Industries 
Series.) Demy 8vo. viili+205. (London: Con- 
stable and Co., Ltd., 1922.) 10s. 6d. net. 

Petites Maisons Pittoresques. Deuxiéme série. 
Facades — Intérieurs—-Coupes— Plans. Album de 50 
Planches (34x26). (Paris: Libr. Dunod, 1922.) 45 
francs. 

Pilsworth, E. S. Process Engraving: Formulas, 
Equipment and Methods of Working. Cr. 8vo. Pp. 
xii+168. (New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1922.) gs. net. 

Rambaud, P. Notice Pratique sur les Instruments de 
Pesage-types (construction, ajustage, vérification) suivie 
des Modes de Rajustage des Poids en Fonte et en Cuivre 
et des Lois et Réglements concernant la Fabrication des 
Instruments de Pesage. 3e édition (revue et corrigée). 
Roy. 8vo. Pp. viii+182. (Paris: Libr. Dunod, 1922. 
ro francs. 
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Rawdon, H.S., and Lorentz, Marjorie G. Metallo- 
graphic Etching Reagents. II: For Copper Alloys, 
Nickel, and the Aipha Alloys of Nickel. (Scientific Papers 
of the Bureau of Standards, No. 435.) Sup. Roy. 8vo. 
Pp. 635-676. (Washington : Government Printing Office, 
i922.) 15 cents.* 

Rogers, Dr. A. Practical Tanning: A Handbook of 
lodern Practice and Processes as applied in the Manu- 
acture of Leather and Applied Products. Partly based 
on the Third edition of ‘ Practical Tanning,’’ by Louis 
\. Flemming. Med. 8vo. Pp. xxv+699. (London: C. 
.ockwood and Son, 1922.) 45s. net.* 

Roux-Brahic,J. Technologie des Minerais complexes, 
\teliers modernes de Préparation Mécanique des Minerais. 
Roy. 8vo. Pp. xii+896. (Paris: Libr. Dunod, 1922.) 
)0 francs. 

Rudd, J. H. Practical Cabinet Making and Draughting. 
roy. 8vo. Pp. 180. (London: Benn Bros., Ltd., 1922.) 
10s. 6d. net. 

Schimpke, Prof. Dr. P. Technologie der Maschinen- 
baustoffe. 4 Auflage. 8vo. Pp. 344. (Leipzig: S. 
Hirzel, 1922.) 7s. 2d. 

Sexton, A. H. An Elementary Text-book of Metal- 
lurgy. (Griffin’s Scientific Text-books.) Sixth edition, 
revised and enlarged by C. O. Bannister. Cr. 8vo. Pp. 
319. (London: C. Griffin and Co., Ltd., 1922.) 8s. 6d. net. 

Skinner, W. R., Edited by. The Oil and Petroleum 
Manual, 1922. 8vo. Pp. 360. (London: Oil and 
Petroleum Manual Office, 1922.) 7s. 6d. net. 

Worker, J. G., and Peebles, T. A. Mechanical 
Stokers: including the Theory of Combustion of Coal. 
Pp. xiii+258. (New York and London: McGraw-Hill 
Book Co., Inc., 1922.) 15s. net. 


Astronomy 


Bigourdan, G. Union Astronomique Internationale. 
Corrections des Signaux Horaires déterminées au Bureau 
International de l’Heure en 1921. (2e année.) Roy. 
8vo. Pp. 80. (Paris: Gauthier-Villars et Cie, 1922.) 
3 francs.* 

Esclangon, E. Les Preuves Astronomiques de la 
Relativité. Med. 8vo. Pp.27. (Paris: Gauthier-Villars 
et Cie, 1922.) Is. 3d.* 

Mulder, Prof. Dr. M. E. The ‘Green Ray” or 
‘Green Flash” (Rayon Vert) at Rising and Setting of 
the Sun. Roy. 8vo. Pp. 141. (London: T. Fisher 
Unwin, Ltd., 1922.) 6s. net.* 

Stgrmer, C. Notes Relatives aux Aurores Boreales. 
(Geofysiske Publicationer, Vol. 2, No. 8.) Med. 4to. Pp. 
15+8 planches. ({Kristiania: Grondahl and Sons, 1922.) 
3.00 Kr.* 

Wolf, Prof. M. Stereoskopbilder vom Sternhimmel. 
2 Serie. 3 Auflage. 12 Bilder (hochglanzend) mit Text 
in Mappe. (Leipzig: J. A. Barth, 1922.) 10 frs, 


Meteorology 


Dijk, Dr. G. van. Activity of the Earth’s Magnet- 
ism and Magnetic Characterisation of Days. (Konink- 
lijk Nederlandsch Meteorologisch Instituut. No. 102. 
Mededeelingen en Verhandelingen, 27.) Roy. 8vo. Pp. 
28+23 tables. (Utrecht: Kemink en Zoon, 1922.) 
0.90 F.* 

Hazard, D. L. Results of Observations made at the 
United States Coast and Geodetic Survey Magnetic 
Observatory at Cheltenham, Md., 1917 and 1918. (Serial 
No. 170.) Med. 4to. Pp.117+13 plates. (Washington : 
Government Printing Office, 1922.) 25 cents.* 

Hazard, D. L. Results of Observations made at the 
United States Coast and Geodetic Survey Magnetic 
Observatory at Vieques, P.R., 1917 and 1918. (Serial No. 
168.) Med. 4to. Pp. 104+15 plates. (Washington: 
Government Printing Office, 1922.) 25 cents.* 

Kendrew, W. G. The Climates of the Continents. 
Demy 8vo. Pp. xvi+387. (Oxford: Clarendon Press, 
1922.) 21s. net.* 

Meteorological Office. British Meteorological and 
Magnetical Year-Book, 1918. Part 4: Hourly Figures 


for Autograph Records, 1918. (London: H.M. Stationery 
Office, 1922.) 17s. net. 


Peppler, Dr. W. Die Beobachtungen der Marine- 
drachenstationen Breedene/Meer und St. Michel bei 
Briigge in den Jahren 1915-1918. C. See- und Land- 
brise an der flandrischen Kiiste. D. Beobachtungen iiber 
die Turbulenz der Windes, besonders in der freien Atmo- 
sphaire. E. Die Temperaturverhiltnisse mit einem An- 
hand: Feuchtigkeit und Wolkenhéhen. (Aerologische 
und Hydrographische Beobachtungen der Deutschen 
Marine-Stationen wahrend der Kriegszeit 1914-1918, Heft 
4.) Med. q4to. Pp. 60. (Hamburg: Deutsche See- 
warte, 1922.)* 

Schroute, Dr. C. Ein Registier-theodolit fiir Pilot- 
ballone: A Recording Theodolite for Pilot-balloons. 
(Koninklijk Nederlandsch Meteorologisch Instituut. No. 
102. Mededeelingen en Verhandelingen, 26.) Roy. 8vo. 
Pp. 41. (Utrecht: Kemink en Zoon, 1921.) 0.80 F.* 


Mineralogy 


Andree, Dr. J. Bergbau in der Vorzeit. I: Bergbau 
auf Feuerstein, Kupfer, Zinn und Salz in Europa. Mit 
einem Anhang : Bergmannische Gewinnung von Kalkspat, 
Ocker und bBergkristall. Pp. iv+7z. (Leipzig: C. 
Kabitzsch, 1922.) 50 marks. 

Imperial Mineral Resources Bureau. Iron Ore. 
Part II: British Africa. (London: H.M. Stationery 
Office, 1922.) 3s. net. 

Jones, Dr. O. T. Lead and Zinc. The Mining 
District of North Cardiganshire and West Montgomery- 
shire. (Memoirs of the Geological Survey. Special 
Reports on the Mineral Resources of Great Britain, Vol. - 
20.) Med. 8vo. Pp. vi+z207. (London: H.M. 
Stationery Office, 1922.) 7s. net.* 

Merrill, G. P., assisted by Moodey, Margaret W., 
and Wherry, E.T. Handbook and Descriptive Catalogue 
of the Collections of Gems and Precious Stones in the 
United States National Museum. (Smithsonian Institu- 
tion: U.S. National Museum, Bulletin 118.) Roy. 8vo. 
Pp. viii +225. (Washington: Government Printing Office, 
1922.) 50 cents.* 


Geology 


Hecker, Prof. Dr. O., Herausgegeben von. Verdffent- 
lichungen der Hauptstation fiir Erdbebenforschung in 
Jena (friiherin Strassburgi. E.). Heft 1: Die Verbreitung 
der Erdbeben auf Grund neuerer makro- und mikrojeis- 
mischer Beobachtungen und ihre Bedeutung fiir Fragen 
der Tektonik. Von Dr. A. Sieberg. 50 marks. Heft 2: 
Die Explosionskatastrophe von Oppau am 21. September 
1921 nach den Aufzeichnungen der Erdbebenwarten. 
Von Prof. Dr. O. Hecker. 12 marks. (Jena: G, Fischer, 
1922.) 


Geography: Travel 


A Manual of Belgium and the Adjoining Territories. 
Demy 8vo. Pp. 595. (London: H.M. Stationery Office, 
1922.) Its. 6d. 

Baedeker, K. The Dominion of Canada: Handbook 
for Travellers. Fourth revised and augmented edition. 
Feap. 8vo. Pp. 500. (London: T. Fisher Unwin, Ltd., 
1922.) 16s. net. . 

Barnard, H. C. India in Pictures. (Pictorial Geo- 
graphy Series.) Cr. 4to. Pp. 64. (London: A. and C. 
Black, Ltd., 1922.) 3s. 6d. net. 

Bartholomew’s World Survey Series. 8vo. South 
Eastern Australia. Mounted on cloth, 5s. net; sewed, 
2s. 6d. net. Italy. Mounted on cloth, 3s. net; sewed, 
Is. 6d. net. Spain and Portugal. Mounted on cloth, 
3s. net ; sewed, 1s. 6d. net. (Edinburgh: J. Bartholomew 
and Son, Ltd., 1922.) 

Bartholomew’s Physical Wall Map of South Africa. 
Scale I : 1,400,000, or 22 miles to1inch. Printed in two 
large sheets, size when joined, about 4 feet by 6 feet. 
(Edinburgh: J. Bartholomew and Son, Ltd., 1922.) Sheets 
unmounted, tos. 6d. net; dissected, mounted on cloth, 
folded to size 11 by 9 inches, and eyeletted for hanging on 
wall, 1/. ts. net; joined, mounted on cloth, rollers and 
varnished, 1/. ros. net. 
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Brunhes, Prof. J. Human Geography: An Attempt 
at a Positive Classification; Principles and Examples. 
Translated by Prof. T. C. Le Compte. Edited by I. 
Bowman and Prof R. E. Dodge. Pott 4to. Pp. xvi+648. 
(Chicago and New York: Rand secieiny and Co.; London: 
G. G. Harrap and Co., Ltd., 192 25s. net. 

Cadby, W. and C. Switzerland in Summer: Discur- 
sive Information for Visitors. Part I: The Bernese 
Oberland. Cr. 8vo. Pp.124. (London: Mills and Boon, 
Ltd., 1922.) 5s. net. 

Chisholm, G. G. Handbook of Commercial Geo- 
graphy. New edition. Demy 8vo. Pp. xvi+824. 
(London: Longmans, Green and Co., 1922.) 25s. net.* 

Close, Col. Sir C. Note on Two Double, or Two-point, 
Map Projections. (Ordnance Survey: Professional 
Papers, New Series, No. 5.) Roy. 4to. Pp. 8+5 plates. 
(London: H.M. Stationery Office, 1922.) 1s. 6d. net.* 

Conseil Permanent International pour 1’Explora- 
tion de la Mer. Bulletin Hydrographique. Variations de 
la Température de 1’Eau.de Surface de la Mer du Nord 
pendant les Années 1905-1914. Roy. 4to. Pp.v+41+4 
plates. (Copenhague: A. F. Host et Fils, 1922.)* 

Cook’s Guide to Paris. New and revised edition. 
Cr. 8vo. Pp. 185. (London: T. Cook and Son; Simp- 
kin, Marshall and Co., Ltd., 1922.) 2s. 6d. net. 

Coolidge, W.A.B. The Bernese Oberland. (Conway 
and Coolidge’s Climbers’ Guides.) Vol. 1, Part 2. New 
edition. 18mo. Pp. 214. (London: T. Fisher Unwin, 
Ltd., 1922.) 5s. net. 

Fleure, Prof. H. J. The Peoples of Europe. 
Pp. tro. (London: Oxford University Press, 
2s. 6d. net.* 

Garstin, C. 
258. (London: 


Cr. 8vo. 

1922.) 
The Coasts of Romance. Cr. 8vo. Pp. 
W. Heinemann, 1922.) 7s. 6d. net. 

Geddie, J., Described by. Edinburgh. Painted by 
E. W. Haslehust. Fcap. 4to. Pp. 68+12 plates. (Lon- 
don and Glasgow: Blackie and Son, Ltd., 1922.) 3s. net. 

Hall, J. N., and Nordhoff, C. B. Faery Lands of the 
South Seas. 8vo. Pp. 355. (London: MHarper and 
Bros., 1922.) 16s. net. 

Heaton, E. W. South America. (A Regional Geo- 
graphy of the Six Continents. Book 6.) Cr. 8vo. Pp. 
v+85. (London: H. Russell, t922.) ts. 4d. net. 

Howarth, O. J.R. The World About Us: A Study in 
Geographical Environment. Cr.8vo. Pp.94. (London: 
Oxford University Press, 1922.) 2s. 6d. net.* 

Langenbeck, Prof. Dr. R. Physische Erdkunde. 
1: Die Erde als Ganzes und die Erdoberflache. (Samm- 
lung Goschen 849.) Pott 8vo. Pp. 110. (Berlin and 
Leipzig: W. de Gruyter and Co., 1922.) 1s. 6d.* 

Mackintosh, C. W. The New Zambesi Trail: A 
Record of Two Journeys to North-western Rhodesia, 
1903 and 1920. 8vo. Pp. 370. (London: Marshall 
Bros., Ltd., 1922.) 10s. 6d. net. 

Newbigin, Dr. M. I. Frequented Ways: A General 
Survey of the Land Forms, Climates, and Vegetation of 
Western Europe, considered in their Relation to the Life 
of Man; including a Detailed Study of Some Typical 
Regions. Demy 8vo. Pp. xi+321. (London: Con- 
stable and Co., Ltd., 1922.) 15s. net.* 

Nightingale, Agnes. Children of the World. (Visual 
Geography: A Practical Pictorial Method of Teaching In- 
troductory Geography. 4 Fe cap. 4to. Pp. 48. (London: 
A. and C. Black, Ltd., 1922.) Is 

Piggott, Dr. H., “Finch, R. J. Great Britain and 
Ireland. (Dent’s Historical and Economic Geographies.) 
Cr. 8vo. Pp. : +351. (London: J. M. Dent and Sons, 
Ltd., 1922.) 

Price, E. 
Second Year. 
and Son, Ltd., 


6d. 
"A Graded Course of Geography. Book 2: 


Roy. 8vo. Pp. 64. (London: G. Philip 
1922.) 2s. net. 

Radford, A. Industrial and Commercial Geography : 
with Special Reference to the British Empire. Cr. 8vo. 
Pp. 296. (London: W. Collins, Sons and Co., Ltd., 1922.) 
3s. 6d. net. 

Rouch, J. Le Péle Sud: Histoire des voyages antarc- 
tiques. Gl. 8vo. Pp. 249. (Paris: E. Flammarion, 
1921.) 7 francs net.* 

Rutter, F. Guide to Cambridge. 
(Cambridge: W. Heffer and Sons, 
net. 


Cr. 8vo. 
Ltd., 1922.) 


Pp. 80. 
Is. 


Smith, Sir Ross. 14,000 Miles through the Air. 
Ex. Cr. 8vo. Pp. xii+136. (London: Macmillan and 
Co., Ltd., 1922.) 10s. 6d. net.* 

Turner, S. The Conquest of the New Zealand Alps. 
Demy 8vo. Pp. 291. (London: T. Fisher Unwin, Ltd.,, 
1922.) 21s. net.* 

Warren, Lady. Through Algeria and Tunisia on a 
Motor-bicycle. 8vo. Pp. 160. (London: .J. Cape, 
1922.) tos. 6d. net. 

Wood, Prof. G. A. The Discovery of Australia. 
Demy 8vo. Pp. xvi+541. (London: Macmillan and 
Co., Ltd., 1922.) 25s. net.* 


Paleontology 


Dr. W. 
+97. 
6s. 3d 


Deecke, Prof. 
Geologie. Roy. 8vo. 
Borntraeger, 1922.) 

Hayasaka, I. Paleozoic Brachipoda from Japan, 
Korea and China. Part I: Middle and Southern China ; 
Part 2: Upper Carboniferous Brachipoda from the Hon- 
kei-ko Coal Mines, Manchuria. (Science Reports of the 
Téhoku Imperial University, Sendai, Japan. Second 
series (Geology), Vol. 6, No. 1.) Imp. 4to. Pp. 137 +6 
plates. (Tokyo: Maruzen Co., Ltd., 1922.) * 

Jordan, D. S. The [ish Fauna of the California 
Tertiary. (Biological Sciences, Vol. 1, No. 4.) Sup. Roy. 
8vo. Pp. 233-300+57 plates. (California: Stanford 
University, 1921.) 1 dollar.* 

Newton, R. B. Eocene Mollusca from Nigeria. With 
an Appendix on the Foraminifera from the same Deposits, 
by E. Heron-Allen and A. Earland. (Geological Survey of 
Nigeria, Bulletin No. 3.) 4to. Pp. 148+12 plates. 
(London: Crown Agents for the Colonies, 4 Millbank, 
1922.) 175s. 6d. net.* 


Phytopalaontologie und 
(Berlin: Gebriider 


General Biology: Natural History 


Bouvier, Prof. E. L. The — Life of Insects. 
Translated by Dr. L. O. Howard. Cr. 8vo. Pp. xvii +377. 
(London: T. Fisher Unwin, Ltd., 1922.) 8s. 6d. net.* 

Bullen, F. T. Stories of Deep Sea Fish. Cr. 8vo. 
Pp. 194. (London: Religious Tract Society, 1922.) 
5s. net. 

Bullen, F. T. Stories of Whales and other Sea 
Creatures. Cr. 8vo. Pp. 148. (London: Religious 
Tract Society, 1922.) 3s. net. 

Castle, W. E. Genetic Studies of Rabbits and Rats. 
(Publication No. 320.) Sup. Roy. 8vo. Pp. 55. (Wash- 
ington :. Carnegie Institution, 1922.) 1 dollar.* 

Cross, M. I., and Cole, M. J. Modern Microscopy : 
A Handbook for Beginners and Students. Fifth edition, 
revised and rearranged by H. F. Angus. With chapters 
on special subjects by various writers. Demy §8vo. 
Pp. x +315. (London: Bailliére, Tindall and Cox, 1922.) 
10s. 6d. net.* 

Fabre, J. H. Social Life in the Insect World. Trans- 
lated by B. Miall. 8vo. Pp. 335. (London: T. Fisher 
Unwin, Ltd., 1922.) 8s. 6d. net. 

Garstang, Prof. W. Songs of the Birds. Cr. 8vo. 
Pp. ror. (London: John Lane The Bodley Head Ltd., 
1922.) 4s. net.* 

Hornaday, W. T. The Minds and Manners of Wild 
Animals: A Book of Personal Observations. Demy 8vo. 
Pp. x +328. (New York and London: C. Scribner’s Sons, 
1922.) 12s. 6d. net. 

Kerr, R. Nature’s Curiosity Shop; or, Recreations 
in Nature Study. 8vo. Pp. 190. (London: Religious 
Tract Society, 1922.) 6s. net. 

London County Council. The Horniman Museum 
and Library, Forest Hill, S.E. A Handbook to the Col- 
lections illustrating a Survey of the Animal Kingdom. 
Second edition. Gl. 8vo. Pp. 66. (London: P. S. 
King and Son, Ltd., 1922.) 6d.* 

Much, Prof. Dr. H., Herausgegeben von. Moderne 
Biologie. IV und V Vortrag: Zur Biologie der Lipoide. 
Mit besonderer Beriicksichtigung ihrer Antigenwirkung. 
Von Dr. H. Schmidt. Pp. 91. (Leipzig: C. Kabitzsch 
1922.) 3 francs. 
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Seers, H. W. 
Teller’s Series.) Cr. 8vo. 
Harrap and Co., Ltd., 1922.) 

Shann, Prof. E. W. 
Biology. Cr. 8vo. Pp. xv +256. 
Sons, Ltd., 1922.) 5s.* 

Westell, W. P. Nature Photography and Some 
British Mammals and Birds. 


More Nature Stories. (The Story- 

Pp. 256. (London: G. G. 
4s. 6d. net.* 

First Lessons in Practical 

(London: G. Bell and 


British Natural History.”’) Cr. 8vo. Pp. 174. (Lon- 
lon: Religious Tract Society, 1922.) 3s. net. 

Westell, W. P. British Natural History Studies: 
Reptiles, Amphibians, Fishes, etc. Cr. 8vo. Pp. 118. 


(London: Religious Tract Society, 1922.) 3s. net. 

Westell, W. P. British Natural History. Cr. 8vo. 
Pp. 174. (London: Religious Tract Society, 1922.) 3s. 
net. 


Botany: Horticulture: Forestry 


Babington, C. C. 
taining the Flowering Plants and Ferns arranged according 
to the Natural Orders. Tenth edition, with amended 
Nomenclature and an Appendix, edited by A. J. Wilmott. 
Gl. 8vo. Pp. lvi+612. (London: Gurney and Jackson, 
1922.) 16s. net.* 

Gardiner, V. R., Bradford, F. C., and Hooker, junr., 
H.D. The Fundamentals of Fruit Production. Pp. xvi+ 
686. (New York and London: McGraw-Hill Book Co., 
Inc., 8922.) 22s. Od. net. 

Hiley, W. E., and Cunliffe, N. An Investigation into 
the Relation between Height Growth of Trees and Meteoro- 
logical Conditions. Imp. 8vo. Pp. 19+3 plates. (Ox- 
ford: Clarendon Press, 1922.) 3s. 6d. net.* 


(From ‘“ Every Boy’s Book | 


Manual of British Botany: con- | 


Karsten, Prof. Dr. G., und Schenck, Prof. Dr. H., | 


Vegetationsbilder. 14 Reihe,'Heft 4: 


Herausgegeben von. 
Von Dr. H. 


Die Halophyten im Marschgebiete der Jade. 


Nitzschke. (Jena: G. Fischer, 1922.) 60 marks. 
Kolkwitz, Prof. Dr. R. Pflanzenforschung. 1 Heft: 
Phanerogamen (Bliitenpflanzen). (Jena: G. Fischer, 


1922.) 30 marks. 

Maiden, J. H. A Critical Revision of the Genus 
Eucalyptus. Roy. 4to. Vol. 6, Part 2. (Part 52 of 
the Complete Work.) Pp. iii+61-107+plates 212-215. 
Vol. 6. Part 3. (Part 53 of the Complete Work.) Pp. 
iv + 108-165 +plates 216-219. (Sydney: W. A. Gullick, 
1922.) 3s. 6d. each.* 

Salt,H.S. The Callofthe Wildflower. Cr. 8vo. Pp. 
192. (London: G. Allenand Unwin, Ltd., 1922.) 6s. net.* 

Schlich, Sir W. Schlich’s Manual of Forestry. Vol. 
1.: Forest Policy in the British Empire. Fourth edition, 
revised and enlarged. Demy 8vo. Pp. xi+342. (Lon- 
don: Bradbury, Agnew and Co., Ltd., 1922.) 15s. net.* 

Smith, K. M., and Gardner, J.C. M. Insect Pests 
of the Horticulturalist :.Their Nature and Control. Vol. 
1: Onion, Carrot, and Celery Flies. Cr. 4to. Pp. 
vi+76+plates. (London: Benn Bros. Ltd., 1922.) 
7s. 6d. net.* 

Stone, H., and Cox, H. A. School of Forestry, 
University, Cambridge. A Guide to the Identification of 
the More Useful Timbers of Nigeria. Demy 8vo. Pp. 
111. (London: Crown Agents for the Colonies, 4 Mill- 
bank, 1922.) 5s. net.* 

Storey, F. W., and Wright, K. M. 
Botany. Second edition. Cr. 8vo. Pp. viii+220. 
(London: Longmans, Green and Co., 1922.) 6s. 6d. net. 

Vanderlinden, Dr. E. Observations phénologiques 
sur des végétaux. Sup. Roy. 8vo. Pp. 14+4 tables +15 
plates. (Bruxelles: Imprimerie Medicale et Scientifique, 
1922.)* 


South African 


Zoology 


Alverdes, Dr. F. Studien an Infusorien iiber Flimmer- 
bewegung, Lokomotion und Reizbeantwortung. (Arbeiten 
1us dem Gebeit der experimentellen Biologie, Heft 3.) 
Sup. Roy. 8vo. Pp. iv+130. (Berlin: Gebriider Born- 
traeger. 1922.) 12s.* 

Blaisdell, Prof. F. E. New Species of Melyridae, 
Chrysomelidae and Tenebrionidae (Coleoptera) from the 
Pacific Coast, with Notes on other Species. (Biological 
Sciences, Vol. 1, No. 3.) Sup. Roy. 8vo. Pp. 133-231. 
dollar.* 


(California : Stanford University, 1921.) 


Chun, Prof. C., Herausgegeben von, und nach seinem 
Tode fortgesetzt von A. Brauer, E. Vanhéffen, und C. 
Apstein. Wissenschaftliche Ergebnisse der Deutschen 
Tiefsee-Expedition auf dem Dampfer “ Valdivia ’’ 1898- 
1899. XIX Band, Heft 6: Die Antipatharien (Nachtrag) 
der Deutschen Tiefsee-Expedition. Von Prof. Dr. F. 
Pax ; und XXII Band, Heft 1 : Gephyreen der Deutschen 
Tiefsee-Expedition. Von Prof. Dr. W. Fischer. (Jena: 
G. Fischer, 1922.) 50 marks. 

Ferris, Prof. G. F. Ccntributions toward a Mono- 
graph on the Sucking Lice. Part 2. (Biological Sciences, 
Vol. 2, No. 2.) Sup. Roy. 8vo. Pp. 53-133. (California: 
Stanford University, 1921.) 1 dollar.* 


Gilchrist, J. D. F., and Bonde, C. von. Practical 
Zoology: for Medical and Junior Students. Roy. 8vo. 


Pp. 340. (Edinburgh: E. and S. Livingstone, 1922.) 
15s. net. 
Lundbeck, W. Diptera Danica: 


of Flies hitherto found in Denmark. 


Genera and Species 
Part 6: Pipuncu- 


lidae, Phoridae. Roy. 8vo. -Pp. 455. (Copenhagen: 
G. E. C. Gad; London: Wheldon and Wesley, Ltd., 
1922.) * 


Morrison, H., and Morrison, Emily. A Redescrip- 
tion of the Type Species of the Genera of Coccidae based 
on Species originally described by Maskell. (No. 2407. 
From the Proceedings of the U.S. National Museum, Vol. 
60, Art. 12.) Med. 8vo. Pp. 120+6 plates. (Washing- 
ton: Government Printing Office, 1922.)* 


Agriculture 


Gehrs, J. H. Live Stock and Farm Mechanics. Cr. 
8vo. Pp. viii + 393. (New York: The Macmillan Co. ; 
London: Macmillan and Co., Ltd., 1922.) 6s. net. 

McCandlish, Prof. A. C. The Feeding of Dairy 
Cattle. Ex. Cr. 8vo. Pp. xix+281. (New York: J. 
Wiley and Sons, Inc.; London: Chapman and Hall, 
Ltd., 1922.) 12s. 6d. net.* 

Rew, Sir H. The Story of the Agricultural Club, 1918- 
1921. Demy 8vo. (London: P. S. King and Son, Ltd., 
1922.) 10s. 6d. net. 

Weaver, J. E., Jean, F. C., and Crist, J. W. 
Development and Activities of Roots of Crop Plants: A 
Study in Crop Ecology. (Publication No. 316.) Sup. 
Roy. 8vo. Pp. vi+117+14 plates. (Washington: Car- 
negie Institution, 1922.) 2 dollars.* 


Anatomy: Physiology 


Arthus, Prof. M. 
Pp. 408. (Paris: 
net. 


Bradley, O. C. 


Précis de Physiologie Microbienne. 
Masson et Cie, 1921.) 17 francs 


The Topographical Anatomy of the 


Thorax and Abdomen of the Horse. Roy. 8vo. Pp. 216. 
(Edinburgh: W. Green and Son, Ltd., 1922.) ats. 


net. 

Gérard, G. Manuel d’anatomie humaine. 2e édition 
revue et augmentée. 8vo. Pp. 1275 +4 planches. (Paris: 
Masson et Cie, 1922.) 75 trancs net. 

Landouzy, L., et Bernard, L. Eléments d’Anatomie 
et de Physiologie Médicales. 2e édition entiérement 
refondue. Pp. 867+4 planches. (Paris: 
1921.) 50 francs net. 

Liidke, Prof. Dr. H., und Schlayer, Prof. Dr. C. R. 
Lehrbuch der pathologischen Physiologie fiir Studierende 
und Arzte. Unter Mitarbeit von H. Eppinger, F. Fischler, 
J. Forschbach, E. Forster, H. Hirschfeld, E. Leschke, L. 
Lichtwitz, O. Loewi, H. Lidke, C. J. Rothberger, C. R. 
Schlayer, J. Strasburger, R. van den Velden. Pp. xii +819. 
(Leipzig: J. A. Barth, 1922.) 540 marks. 

McKillop, Margaret. Food Values: What they are, 
and How to Calculate Them. Second edition (revised and 
enlarged). Cr. 8vo. Pp. vili+171. (London: G. Rout- 
ledge and Sons, Ltd.; New York: E. P. Dutton and Co., 
1922.) 3s. 6d. net.* 

Plimmer, Violet G., and Plimmer, Prof. R. H. A. 
Vitamins and the Choice of Food. Demy 8vo. Pp. 
xii+164. (London: Longmans, Green and Co., 1922.) 
7s. Od. net.* 
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Smith, H. M. Gaseous Exchange and Physiological 
Requirements for Level and Grade Walking. (Publica- 
tion No. 309.) Sup. Roy. 8vo. Pp. viii+310. (Wash- 
ington: Carnegie Institution, 1922.) 6 dollars.* 

Underwood, A. S. Aids to Dental Anatomy and 
Physiology. (Students’ Aids Series.) Fourth edition, 
revised by B. Underwood. Pott 8vo. Pp.176. (London: 
Bailli¢re, Tindall and Cox, 1922.) 3s. 6d. net. 

Vernon, Dr. H. M., assisted by Bedford, T. Two 
Investigations in Potters’ Shops. (Medical Research 
Council. Reports of the Industrial Fatigue Research 
Board, No. 18.) (Potteries Series, No. 1.) Med. 8vo. 
Pp. 74. (London: H.M. Stationery Office, 1922.) 2s. 6d. 
net.* 


Anthropology: Ethnography 


Bender, Prof. H. H. The Home of the Indo- 
Europeans. Ex. Cr. 8vo. Pp. 58. (Princeton: Uni- 
versity Press; London: Oxford University Press, 1922.) 
4s. 6d. net.* 

Corréa, Prof. A. A. Mendes. Homo (Os Modernos 
Estudos sobre a Origem do Homem). Post 8vo. Pp. 318. 
(Lisboa, Porto, Coimbra: Lumen Empresa Internacional 
Editora, 1921.)* 

Giddings, Prof. F. H. Studies in the Theory of 
Human Society. Demy 8vo. Pp. vii+308. (New York: 
The Macmillan Co.; London: Macmillan and Co., Ltd., 
1922.) 14s. net.* 

Giuffrida-Ruggeri, V. The First Outlines of a 
Systematic Anthropology of Asia: with Tables of 
Stature, Cephalic Index, and Nasal Index of Living 
Subjects. (University of Calcutta Anthropological Papers.) 
Translated from the Italian by Haranchandra Chakladar. 
8vo. Pp. 110. (London: Luzac and Co., Ltd., 1922.) 


Evolution of Kinship: An African Study. Med. 8vo. 
. 31. (Oxford: Clarendon Press, 1922.) 2s. net.* 
Mahalanobis, P. ‘C. Anthropological Observations 

on the Anglo-Indians of Calcutta. Part I: Analysis of 

Male Stature. (Records of the Indian Museum, Vol. 23.) 

Sup. Roy. 8vo. Pp. 96+4 plates. (Calcutta: Zoological 

Survey of India, 1922.) 2 rupees.* 

Narasu, P. Lakshmi. A Study of Caste. Cr. 8vo. 
Pp. viii+160, (Madras: K. V. Raghavulu, 1922.) 
1.8 rupees.* 

Peake, H. The English Village: The Origin and 
Decay of its Community. An Anthropological Inter- 
pretation. Demy 8vo. Pp. 251. (London: Benn Bros. 
Ltd., 1922.) 15s. net.* 

Wissler, C. The American Indian: An Introduction 
to the Anthropology of the New World. Second edition. 
Med. 8vo. Pp. xxi+474. (London: Oxford University 
Press, 1922.) 24s. net. 


Philosophy: Psychology 


A Student of Psychology. Auto-suggestion: What 
it is and How to Practise it. Fcap. 8vo. Pp. 26. (Lon- 
don: Jarrolds Ltd., 1922.) Is. net. 

Baines, A. E. The Origin and Problem of Life: A 
Psycho-Physiological Study. Cr. 8vo. Pp. xii+97. 
(London: G. Routledge and Sons, Ltd., 1922.) 

Bonar, J. Philosophy and Political Economy in Some 
of their Historical Relations. (Library of Philosophy.) 
8vo. Pp. 441. (London: G. Allen and Unwin, Ltd., 
1922.) 16s. net. 

Brill, Dr. A. A. Fundamental Conceptions of Psycho- 
analysis. Demy 8vo. Pp. vii+344. (London: G. 
Allen and Unwin, Ltd., 1922.) 12s. 6d. net.* 

Carr, Prof. H.W. A Theory of Monads: Outlines of 
the Philosophy of the Principle of Relativity. Med. 8vo. 
Pp. viii+351. (London: Macmillan and Co., Ltd., 1922.) 
15s. net. 

Dewey,.J. Human Nature and Conduct: An Intro- 
duction to Social Psychology. Ex.Cr.8vo. Pp. vii +336. 
(London: G. Allen and Unwin, Ltd., 1922.) 10s. 6d. net. 


Driesch, Prof. Dr. H. Geschichte des Vitalismus. 
Zweite verbesserte und erweiterte Auflage des ersten 
Hauptteiles des Werkes ‘‘ Der Vitalismus als Geschichte 
und als Lehre.” (Natur- und_ kulturphilosophische 
Bibliothek, Band III.) Pp. x+213. (Leipzig: J. A. 
Barth, 1922.) 90 marks. 

Eyre, Mary B. Psychology and Mental Hygiene for 
Nurses. Cr. 8vo. Pp. xi+208. (New York: The 
Macmillan Co. ; London: Macmillan and Co., Ltd., 1922.) 
7s. net. 

Haldane, Viscount. The Philosophy of Humanism 
and of other Subjects. Demy 8vo. Pp. xiv +302. 
(London: J. Murray, 1922.) 12s. net.* 

Hall, G.S. Senescence: The Last Half of Life. Med. 
8vo. Pp. xxvii+518. (London: D. Appleton and Co., 
1922.) 21s. 

Jackson, Dr. J. A., and Salisbury, H. M. Out- 
witting our Nerves: A Primer of Psychotherapy. Cr. 
8vo. Pp. viii+403. (London: Kegan Paul and Co., 
Ltd., 1922.) 7s. 6d. net.* 

Lange, C. G., and James, W. The Emotions. 
(Psychology Classics, Vol. 1.) Med. 8vo. Pp. 135. 
(Baltimore, Md.: Williams and Wilkins Co., 1922.) 4 
dollars.* 

Lindworsky, Dr. J. Umrissskizze zu einer theo- 
retischen Psychologie. (Sonderabdruck aus Zeitschrift 
fiir Psychologie, Band 89, Heft 1-3.) Pp. 47. (Leipzig: 
J. A. Barth, 1922.) 30 marks. 

Lipmann, O., und Stern, W., Herausgegeben von. 
Schriften zur Psychologie der Berufseignung und des 
Wirtschaftslebens. Heft 20: Bibliographie zur psycho- 
logischen Berufsberatung, Berufseignungsforschung und 
Berufskunde. Unter Mitwirkung von F. Baumgarten 
zusammengestellt von O. Lipmann. Pp. 60. 40 marks. 
Heft 21: Die Miinchener Eignungsprifung fiir Buch- 
drucker und Schriftsetzer. Von A. Huth. Pp. 28. 
15 marks. Heft 22: Die Fakultatsdifferenzen als psycho- 
logische Gruppenunterschiede bei den Usiiversitatsstuden- 
ten. Von Annie Wisse. Pp. 85. 36 marks. (Leipzig: 
J. A. Barth, 1922.) 

Lotze,H. Grundziige der Logik und Enzyklopaedie der 
Philosophie. Large 8vo. Pp. 128. (Leipzig: S. Hirzel, 
1922.) 6s. 

McCall, Prof. W. A. How to Measure in Education. 
Ex. Cr. 8vo. Pp. xiii+416. (New York: The Mac- 
millan Co.; London: Macmillan and Co., Ltd., 1922.) 
15s. net.* 

Nys, Prof. D. La Notion d’Espace. (Fondation 
Universitaire de Belgique.) Med. 8vo. Pp. 446. (Brux- 
elles: Robert Sand; London: Oxford University Press, 
1922.) 15s. net.* 

Peucesco, Dr. M. Gr. Le Mécanisme du Courant de 
la Conscience. Roy. 8vo. Pp. 191. (Paris: F. Alcan, 
1922.) 10 francs.* 

Rivers, Dr. W. H.R. Instinct and the Unconscious : 
A Contribution to a Biological Theory of the Psycho- 
neuroses. (Cambridge Medical Series.) Second edition. 
Demy 8vo. Pp. vili+278. (Cambridge: At the Uni- 
versity Press, 1922.) 15s. net. 

Shann, G. The Evolution of Knowledge. Cr. 8vo. 
Pp. vii+1oo. (London: Longmans, Green and Co, 
1922.) 4s. 6d. net.* 

Sinclair, May. The New Idealism. Med. 8vo. Pp. 
Xvi +333. (London: Macmillan and Co., Ltd., 1922.) 
14s. net. 

Solly, J. R. Freewill and Determinism: An Old 
Controversy and its Present Position. Cr. 8vo. Pp. 27. 
(London: Constable and Co., Ltd., 1922.) Paper, 
2s. 6d. net; boards, 3s. 6d. net. 

Zeller, Dr. E. Outlines of the History of Greek 
Philosophy. Translated with Author’s sanction by 
Sarah F. Alleyne and Evelyn Abbott. New impression. 
Cr. 8vo. Pp. 378. (London: Longmans, Green and Co., 
Ltd., 1922.) 6s. net. 


Bacteriology 
Partridge, W. Aids to Bacteriology. (Students’ 
Aids Series.) Fourth edition. Pott 8vo. Pp. 284. 
(London: Bailli¢re, Tindall and 1922.) net. 
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Medicine: Surgery 


Bandelier, Dr. B., und Roepke, Prof. Dr. O. 
Lehrbuch der spezifischen Diagnostik und Therapie der 


Tuberkulose: Aerzte und Studierende. 11-13 
Auflage. Pp. xiv+631. (Leipzig: C. Kabitzsch, 1922.) 
20 francs. 

Bardswell, N. D., Edited by. The Tuberculosis 
Clinic. (Modern Clinic Manuals.) Ex. Cr. 8vo. Pp. 
v+111. (London: Bale, Sons, and Danielsson, Ltd., 
1922.) 6s. net. 

Bianchi, Prof. L. The Mechanism of the Brain and 


Authorised transla- 
Roy. 8vo. 


the Function of the Frontal Lobes. 
tion from the Italian by J. H. Macdonald. 


Pp. 348. (Edinburgh: E. and S. Livingstone, 1922.) 
net. 
Black, N. Local Anaesthesia: Its Theory and 


Practice in Dental Surgery. Second edition. Cr. 8vo. 
Pp. 79. (London: Bale, Sons, and Danielsson, Ltd., 1922.) 
5s. net. 

Borntraeger, Dr. J. Preussische Gebiihren-Ordnung 
fir Arzte und Zahnarzte vom 15 Marz 1922, mit eingehenden 
Erlauterungen und den fiir das Erwerbsleben der Medizinal- 
personen giiltigen Bestimmungen sowie mit dem Gesetz 
iiber die Gebiihren der Medizinalbeamten. Sechste 
Auflage. Pp. vi+1or. (Leipzig: C. Kabitzsch, 1922.) 
3 francs. 

Breitensteins Repetitorien.. Nr. 65: 
der medizinischen Terminologie (Medizinisches Taschen- 
worterbuch), Von Dr. J. Mahler. 4Auflage. Pp.iv +208. 
(Leipzig: J. A. Barth, 1922.) 60 marks. 

Caille, A. Postgraduate Medicine: Prevention and 
Treatment of Disease. Roy. 8vo. Pp. 1,023. (London: 
D. Appleten and Co., 1922.) 40s. net. 

Clement, A. Everyman his own Minister of Health. 
Cr. 8vo. Pp. 94. (London: Quality Press Co., 1922.) 
2s. 6d. net.* 

Crookshank, F. G. Influenza: 
Authors. Med. 8vo. Pp. xii+529. (London: W. 
Heinemann (Medical Books) Ltd., 1922.) 30s. net.* 

Cummer, Prof. C. L. A Manual of Clinical Laboratory 
Methods. Med. 8vo. Pp. 484. (London: H. Kimpton, 
1922.) 28s. net.* 

Delf, Dr. E. M. Studies in Experimental Scurvy: 
with Special Reference to the Antiscorbutic Properties of 
some South African Foodstuffs. (Publication No. 14.) 
Sup. Roy. 8vo. Pp.105. (Johannesburg: South African 
Institute for Medicai i921.) 

Dick, J. L. Rickets: A Study of Economic Condi- 
tions and their Effects on the Health of the Nation. (In 
two parts, combined in one volume.) 8vo. Pp. xiii + 488. 
(London: W. Heinemann (Medical Books) Ltd., 
net. 

Dornbliith. Arzneimittel der heutigen Medizin mit 
therapeutischen Notizen zusammengestellt fiir prakt. 
Aerzte und Studierende der Medizin. 13 Auflage bear- 
beitet von ge Dr.C. Bachem. Pp. vii+507. (Leipzig: 
C. Kabitzsch, 1922.) 8 francs. 

Flatau, Dr. 'S. Leitfaden der weiblichen Gesundheits- 
pflege. 4 Auflage. Pp. viii+160. (Leipzig: C. Kabitzsch, 
1922.) 2.50 francs. 

Gaifami, Dott. P. Le Indicazioni Attuali alla Provo- 
cazione dell’Aborto. (Collezione Bardi di Attualita della 
Medicina.) Cr. 8vo. Pp. 156. (Roma: Libreria di 
Scienze e Letture, 1922.)* 

Goddard, H. H. School Training of Defective 
Children. (School Efficiency Series.) 8vo. Pp. 97. 
(London: G. G. Harrap and Co., Ltd., 1922.) 7s. 6d. net. 

Gould, E. P. Surgical Pathology. (Students’ Synop- 
sis Series.) Cr. 8vo. Pp. 175. (London: J. and A. 
Churchill, 1922.) 6s. net. 

Hare, H. A. A Text Book of Practical Therapeutics. 
Eighteenth edition, enlarged. Roy. 8vo. Pp. 1038. 
(London: H. Kimpton, 1922.) 36s. net. 

Harrow, Dr. B. Glandsin Health and Disease. Cr. 8vo. 
Pp. xv +218. (New York: E. P. Dutton and Co.,1922.)* 

Holt, L. E., and Howland, J. The Diseases of 
For the Use of Students and 

Eighth edition, fully revised. 

(London: D. Appleton and 


Essays by Several 


Infancy and Childhood : 
Practitioners of Medicine. 
Med. 8vo. 
Co., 1922.) 


Pp. xix +1127. 
35s. net. 


Repetitorium | 


1922.) 


Howard, R. The Practice of Surgery. Third edition. 
Roy. 8vo. Pp. 1287. (London: E. Arnold and Co., 
1922.) 30s. net. 


Katz, Dr. L., und Blumenfeld, Prof. Dr. F. Hand- 
buch der speziellen Chirurgie des Ohres und der oberen 


Luftwege. 3 Auflage. 5 Teile in 4 Banden. Band 1, 
1 Halfte. Pp. vi+318+151 Tafeln. 40 francs. Band 
IV. Pp. iv+831+63 Tafeln. 50 francs. (Leipzig: C. 
Kabitzsch, 1922.) 


Cr. 8vo. Pp. 200. 


Kempster, C. 
1922.) 10s. 6d. 


(London: The 
net. 


Dental Radiology. 
Scientific Press, Ltd., 


Keynes, G. Blood Transfusion. «(Oxford Medical 
Publications.) Demy 8vo. Pp. 166. (London: H. 
Frowde and Hodder and Stoughton, 1922. 8s. 6d. 


net. 

Kroenig, Prof. Dr. B., and Friedrich, Dr. W. The 
Principles of Physics and Biology of Radiation Therapy. 
Sup. Roy. 8vo. Pp. 271+20 plates. (London: W. 
Heinemann (Medical Books), Ltd., 1922.) 42s. net. 

Labbe, M. A Clinical Treatise on Diabetes Mellitus. 


8vo. Pp. 382. (London: W. Heinemann (Medical 
Books) Ltd., 1922.) 18s. net. 
Levy, A. G. Chloroform Anesthesia. 8vo. Pp. 159. 


(London: J. Bale, Sons, and Danielsson, Ltd., 
7s. 6d. net. 


Liebreich, Dr. E. 


1922. 


Le Sang in vitro: Eosinophilie- 
Fibrinogenése Phagocytose des hématies. Pp. 128+2 
planches. (Paris: Masson et Cie, 1922.) 10 francs net. 

Lister, Sir F. S., and Thompson, H.Q.F. Tropical 
Ulcer in Native Mine Labourers on the Witwatersrand. 
(Publication No. 13.) Sup. Roy. 8vo. Pp. 8. (Johan- 
nesburg: South African Institute for Medical Research, 
1921.) 5s.* 

Mavrogordato, 
and other Pneumonokonioses. 
Sup. Roy. 8vo. Pp. 58+29 
South African Institute for 
58.° 

Ministry of Health. Reports on Public Health and 
Medical Subjects. No. 12: Enteric Fever Epidemic at 
Bolton-upon-Dearne. (London: H.M. Stationery Office, 


Studies in Experimental Silicosis 
(Publication No. 15.) 
plates. (Johannesburg : 

Medical Research, 1922.) 


1922. 2s. net. 
Moore, R. F. Medical Ophthalmology. 8vo. Pp. 329. 
(London: J. and A. Churchill, 1922.) 15s. net. 


Much, Prof. Dr. H. Moderne Biologie. 2 und 3 
Vortrag : Spezifische und unspezifische Reiztherapie. Pp. 
66. (Leipzig: C. Kabitzsch, 1922.) 1.50 francs. 

Oppenheim, Prof. Dr. M., Rille, Prof. Dr. J. H., 
und Ullmann, Dr. K., Herausgegeben von. Die Schadi- 
gungen der Haut durch Beruf und gewerbliche Arbeit. 
Band I, Lieferung 2-8 (Schluss von Band I). Pp. 
vili +73-336+7 Tafeln. (Leipzig: LL. Voss, 1922.) 
400 marks. 

Orlowski, Dr. P. Die Impotenz des Mannes. Fiir 
Aerzte dargestellt. 3 Auflage. Pp. vii+160+3 Tafeln. 
(Leipzig: C. Kabitzsch, 1922.) 5 francs. 


Panse, Dr. R. Der praktische Hals-, Nasen- und 


Ohrenarzt. Pp. 160. (Leipzig: C. Kabitzsch, 1922.) 
6 francs. 
Parsons, Dr. H. F. Isolation Hospitals. Second 


edition, revised and partly rewritten by Dr. R. Bruce Low. 
(Cambridge Public Health Series.) Demy 8vo. Pp. 
xiv +281. (Cambridge: At the University Press, 1922.) 
25s. net. 

Polano, Prof. Dr. O. Geburtshilflich-gynakologische 
Propadeutik. Eine theoretische und praktische Ein- 
fiihrung in die Klinik und in die Untersuchungskurse. 
3 und 4 Auflage. Pp. xiii+195. (Leipzig: C. Kabitzsch, 
1922.) 5 francs. 

Pottenger, F. M. Clinical Tuberculosis. 2 vols. 
Second edition. Roy. 8vo. Pp. 707; 725. -(London: H. 
Kimpton, 1922.) 75s. net. 

Poulsson, Dr. E. Lehrbuch der Pharmakologie. 6 
Auflage. 4to. Pp. 580. (Leipzig: S. Hirzel, 1922.) 
10s. 8d. 

Rabinowitsch, Prof. Dr. L., Herausgegeben von. 
Tuberkulose-Bibliothek. Nr. 8: " Biologische Vorfragen 
der experimentellen Tuberkuloseforschung vom derma- 
tologischen Standpunkte aus. Von Prof. Dr. A. Jesionek. 
Pp. 44. (Leipzig: J. A. Barth, 1922.) 2 francs. 
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Robertson, W. G. A. The Students’ Guide to 
Vaccination. (Black’s Medical Series.) Cr. 8vo. . 
viii+88. (London: A. and C. Black, Ltd., 1922.) 
38. 6d. net. 

Rubner, Gruber, Ficker. Handbuch der Hygiene. 
Band V: Nahrungsmittel. Large 8vo. Pp. 320. (Leip- 
zig: S. Hirzel, 1922.) 18s. 

Savill, T. D. A System of Clinical Medicine: the 
Diagnosis, Prognosis, and Treatment of Disease for 
Students and Practitioners. Sixth edition. Roy. 8vo. 
Pp. 980. (London: E. Arnold and Co., 1922.) 28s. net. 

Schjerning, Prof, Dr. O. von, Herausgegeben von. 
Handbuch der 4rztlichen Erfahrungen im Weltkriege 
1914-18. Ing Banden. Band 1/2: Chirurgie. Heraus- 
gegeben von Dr. E. Payr und Dr. C. Franz. Pp. xxxii+ 
816+viii+3 Tafeln. too francs. Band V: Augenheil- 
kunde. Herausgegeben von Prof. Dr. T. Axenfeld. 
Pp. viii +560 +3Tafeln. 60 francs. Band VII: Hygiene. 
Herausgegeben von Prof. Dr. W. Hoffmann. Pp. 
viii +618 +3 Tafeln. 4ofrancs. Band IX : Réntgenologie. 
Herausgegeben von Prof. Dr. R. Grashey. Pp. vi+ 384. 
25 francs. (Leipzig: J. A. Barth, 1922.) 

Scott, T. B. Endocrine Therapeutics: Practical 
Suggestions. Cr. 8vo. Pp. 127. (London: H. K. 
Lewis and Co., Ltd., 1922.) 5s. net. 

Simpson, F. E. Radium Therapy. 4to. Pp. 391. 
(London: H. Kimpton, 1922.) 36s. net. 

Sopp, Dr. A. Die Gicht, ihre Ursachen, Wesen und 
Bekampfung. Gemeinverstandlich dargestellt. Pp. iv + 
50. (Leipzig: C. Kabitzsch, 1922.) 2 francs. 

Sudhoff, K, Herausgegeben von. Klassiker der Medizin. 
Band 26: Des Meisters Arnald von Villanova Parabeln der 
Heilkunst. Aus dem Lateinischen iibersetzt, erklart 
und eingeleitet von Prof. Dr. P. Diepgen. Pp. 68. 
60 marks. Band 27: Albrecht Haller. Von den emp- 
findlichen und reizbaren Teilen des menschlichen Kérpers. 
Deutsch herausgegeben und eingeleitet von K. Sudhoff. 
Pp. 58. 54 marks. (Leipzig: J. A. Barth, 1922.) 

Ten Post-Graduate Lectures delivered before the 
Fellowship of Medicine at the House of the Royal Society 
of Medicine, 1919-1920. With a preface by the Right 
Hon. Sir Clifford Allbutt. Demy 8vo. Pp. xvi+216. 
(London: J. Bale, Sons, and Danielsson, Ltd., 1922.) 
Ios. 6d. net. 

Tropical Hygiene for African Schools. Pott 8vo. 
Pp. 64. (London: S.P.C.K., 1922.) 8d. net. 

Turner, A. L., and Porter, W. G. The Skiagraphy 
of the Accessory Nasal Sinuses. Folio. (Edinburgh : 
W. Green and Son, Ltd., 1922.) 16s. net. 

Voltz, Prof. F. Dosage Tables and Deep-Therapy. 
Edited by R. Morton. Cr. 8vo. Pp. xii+98. (London: 
W. Heinemann (Medical Books) Ltd., 1922.) 10s. 6d. 


net. 

Wallich, Prof. V. Eléments d’Obstétrique. 
Quatriéme édition refondue. Pp. 709. (Paris: Masson 
et Cie, 1922.) 26 francs net. 

Webster, A. Cardiac Arrythmia and the Neocardi- 
ology. Folio. Pp. vii+195. (London: Watts and Co., 
1922.) 21s. net. 

Williams, Dr. E.H. Opiate Addiction: Its Handling 
and Treatment. Cr. 8vo. Pp. xxv+194. (New York: 
The Macmillan Co.; London: Macmillan and Co., Ltd., 
1922.) 8s. net. 


Miscellaneous 


Aristotle, The Works of. Translated into English. 
De Caelo, by J. L. Stocks: De Generatione et Corrup- 
tione, by Harold H. Joachim. Demy 8vo. (Oxford: 
Clarendon Press, 1922.) tos. net.* i 

British Scientific Instrument Research Association. 
Durability of Optical Glasses: Report of an Investigation 
on the Determination of the Durability of Optical Glasses, 
carried out by T. Haigh. Med. 8vo. Pp. 51 +10 plates. 
(London: British Scientific Instrument Research Associa- 
tion, 26 Russell Square, 1921.) 7s. 6d.* 

Department of the Interior: Bureau of Education. 
Bulletin, 1921, No. 48: Educational Directory 1921-22. 
Med. 8vo. Pp. iii+142. (Washington: Government 
Printing Office, 1922.) 10 cents.* 


Eikenberry, Prof. W. L. The Teaching of Genera! 
Science. (University of Chicago Nature-Study Series.) Cr. 
8vo. Pp.xiii+ 169. (Chicago: University of Chicago Press; 
London: Cambridge University Press, 1922.) 2 dollars.* 

Epps, W. Anderson Stuart, M.D., Physiologist, 
Teacher, Builder, Organiser, Citizen. Demy 8vo. Pp. 
xv +177. (Sydney: Angus and Robertson, Ltd., 1922.)* 

Fleming, A. P. M., and Brocklehurst, H. J. An 
Introduction to the Principles of Industrial Administra- 
tion. Ex. Cr. 8vo. Pp. vii+1qo. (London: Sir I. 
Pitman and Sons, Ltd., 1922.) 3s. 6d. net.* 

Foster, Sir G. The University of London (History, 
Present Resources, and Future Possibilities). Fcap. 4to. 
Pp. 48. (London: University of London Press, Ltd., 
1922.) Is. 6d. net.* 

Garnett, Dr. W. A Little Book on Water Supply. 
Med. 8vo. Pp. xv+144. (Cambridge: At the Uni- 
versity Press, 1922.) 6s. 6d. net.* 

Goddard, H. H. Juvenile Delinquency. Cr. 8vo. 
Pp. vi+120. (London: Kegan Paul and Co., Ltd., 1922.) 
3s. 6d. net.* 

Howarth, O. J. R. The British Association for the 
Advancement of Science: A Retrospect, 1831-1921. 
Med. 8vo. Pp. vii+318. (London: British Association, 
Burlington House, 1922.) 7s. 6d.* 

Keltie, Sir J. S., and Epstein, Dr. M., Edited by. 
The Statesman’s Year-Book: Statistical and Historical 
Annual of the States of the World for the Year 1922. 
Fifty-ninth Annual Publication, revised after Official 
Returns. Gl. 8vo. Pp. xlvii+1568. (London: Mac- 
millan and Co., Ltd., 1922.) 20s. net.* 

Lescarboura, A. C. The Cinema Handbook. Pott 
8vo. Pp. 507. (London: Sampson Low and Co., Ltd., 
1922.) 14s. net. 

Luke, F., and Saunders, R. J. Experimental Science 
in School. Gl. 8vo. Book I. Pp. vili+215. Book II. 
Pp. viii+216. (London: Sidgwick and Jackson, Ltd., 
1922.) 2s. 6d. net each. 

Overton, G. L. Clocks and Watches. (Pitman’s Com- 
mon Commodities and Industries.) Gl. 8vo. Pp. ix + 127. 
(London : Sir I. Pitman and Sons, Ltd., 1922.) 3s. net.* 

Paul, E. and C., Translated from the Russian by. The 
Restoration of Agriculture in the Famine Area of Russia. 
Demy 8vo. Pp. 167. (London: Labour Publishing 
Co., 1922.) 5s. 

Picard, E. Discours et Mélanges. Demy 8vo. Pp. 
v+292. (Paris: Gauthier-Villars, 1922.) 10 francs.* 

Prout, Dr. H. G. A Life of George Westinghouse. 
(For a Committee of the American Society of Mechanical 
Engineers.) Med. 8vo. Pp. xiii+375. (London: Benn 
Bros. Ltd., 1922.) 18s. net.* 

Rueff, J. Des Sciences physiques aux Sciences 
morales: Introduction a l’Etude de la Morale et de 
l’Economie Politique Rationnelles. (Les Questions du 
Temps présent.) Cr. 8vo. Pp. xx+202. (Paris: F. 
Alcan, 1922.) 8 francs.* 

Savage, Dr. W.G. The Methods used for the Inspec- 
tion of Canned Goods. Part 2: Canned Marine Products. 
(Department of Scientific and Industrial Research : Focd 
Investigation Board. Special Report No. 10.) Roy. 8vo. 
Pp. iv+32. (London: H. M. Stationery Office, 1922.) 
Is. 6d. net.* 

Sydenham, Dr. Thomas, Selected Works of. With 
a Short Biography and Explanatory Notes by J. D. 
Comrie. Cr. 8vo. Pp. viii+153. (London: Bale, Sons, 
and Danielsson, Ltd., 1922.) 8s. 6d. net. 

Sykes, Maj.-Gen. Sir F. H. Aviation in Peace and 
War. 8vo. Pp. 140. (London: E. Arnold and Co., 
1922.) 8s. 6d. net. 

«©The Gas World ’’ Analyses of Municipal Gas 
Accounts, 1920-21. 4to. 2 Sheets, 20 in. x21 in., folded 
in case. (London: Benn Bros., Ltd., 1922.) 21s. net.* 

Thomson, Prof. J. A., Edited by. The Outline of 
Science: A Plain Story Simply Told. Vol. 1. 4to. 
1v +400. (London: G. Newnes, Ltd.,1922.) 31s. 6d. net: 

Trevelyan, G. M. British History in the Nineteenth 
Century (1782-1901). Demy 8vo. Pp. xvi+445. (Lon- 
don: Longmans, Green and Co., 1922.) 12s. 6d. net.* 

Wilson, Marjorie. Klipper-Klopper and other Verses 
for Children. Cr. 8vo. Pp. 60. (London: G. G. 
Harrap and Co., Ltd., 1922.) 2s. 6d. net.* 
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CRYSTALS FOR WIRELESS 


ZINCITE, BORNITE, SILICON, 
CARBORUNDUM, GALENA, Etc. 


PURE AND REAGENT CHEMICALS 
FOR LABORATORIES. 


Photographic Chemicals. Technical Chemicals. 


Lists on application to 


HARRINGTON BROS., Ltd., 


Wholesale and Manufacturing Chemists, 
4 & 7 OLIVER’S YARD, CITY ROAD, LONDON. 


GLEW’S SCINTILLOSCOPE 
(PATENT) 

HOWS a magnificent display of scintil- 
S lations, showers of sparks, direct from the 
mineral Pitchblende, Radium, Polonium, 
Uranium, Thorium, or any radio-active substance, 
even an Incandescent Gas Mantle contains sufficient 
) MA Thorium to excite the very sensitive screen of the 

a Scintilloscope, which is far more sensitive than 
the Spinthariscope. ‘The Scintilloscope rivals 

=~ the most delicate Electroscope as a detector of 
Alpha rays. 

The eye sees an inexhaustible shower of stars of white light, giving a very 
realistic idea of the ceaseless activity of these marvellous substances which 
are producing the terrific bombardment causing this beautiful display. 

GLEW’S SCINTILLOSCOPE, Superior Lens, with Extra-sensitive 


Radium and Pitchblende Screens, giving brilliant effects. Complete, 7/6. 
Post free, U.K. Foreign Postage extra, weight 2 ounces. 

Pieces of Pitchblende mineral, ground flat and polished, with Sensitive 
Screen attached, for use in Scintilloscope or with any strong pocket 


magnifier, from 7/6 each, according to size. 
£ / 


F. HARRISON GLEW (ParenTee), 156 CLAPHAM Roap, LONDON, S.W.9. 


PRISMATIC BINOCULARS. 


THE RIGHT QUALITY AND RIGHT PRICE. 


Our Special 8 x Prismatic - 70/- 
Our Selected 8 x - 84/- 
10 x - 105/- 
” ” 16 x ” 165/- 
20 x - 250/- 


PORTABLE TELESCOPES. 
Our Tourist 25 x With Sling 70/- 
» Pan-Tourist 40 x 95/- 
» Super 60 x » 2» 250/- 
Exchanges and Repairs. 

Lists of Telescopes—Microscopes—Binoculars. 
BROADHURST, CLARKSON & Co. 
NOTE ADDRESS— 

63 FARRINGDON ROAD, LONDON, E.C.1. 


W. OTTWAY & Co. Ltd. 


(Established 1640) 
MANUFACTURERS 


of all types of Astronomical, 
Surveying, Scientific and 
Optical Instruments. 


A 
Illustrated Leaflets post free. 


v 
| 
We shall be to ; 
quotations for efractor ele- | 
scopes up to 8 inches aperture, 
fully equipped on Equatorial. 


Silvering, Overhauling, Repairing & Adjusting done cheaply. 


Orion Works, Ealing, London, W.5. 


J. W. Mason Managing Director. 


Incorporating the HIGH TENSION COMPANY. 
DESIGNERS AND MANUFACTURERS OF 


TRANSFORMERS, 
INDUCTION COILS, 
VACUUM TUBES, etc. 
11 Torrington Place, 


Gower Street, London, W.C.1. 
Telephone: MUSEUM 8121 (3 lines). 


OLD PLATINUM, COLD, 


Dental Alloy, Scrap, &c., 
Purchased for Cash or Valued. 


SPINK & SON, Ltd., 


17 & 18 PICCADILLY, LONDON, W.1. 
EST. 1772, 


Fine Jewels or Plate also purchased or valued. 


SCIENTIFIC APPLIANCES and materials 


for Electrical, Magnetic, Optical and Experimental work. 
New and Second-hand Apparatus and parts by high-class. makers, 
Lenses, Prisms, Mirrors. Static machines, Spark Coils, 
Relays, Wires, Cells and Accumulators. Fifty years’ experi- 
ence. Call and see stock, or write us, Our Illustrated Catalogue, 6d., Al 
RADIO, WIRELESS Parts and Fittings. Actual Makers’ New 
List, 2d. post free. 
Scientific Appliances (Dale & Hollins), 
11 & 29 Sicilian Avenue, London, W.C.1. | 


OXYGEN 


And other Gases. 


The British Oxygen Co. have works for the production 
of Oxygen, Nitrogen, Carbonic Acid, Nitrous Oxide, 
Hydrogen, and Argon in all chief industrial centres. 
The Company’s Plants are capable of an aggregate out- 
put of two million cubic feet per day. 
Special Terms quoted to the Trade. 


Catalogue and full particulars on application to the Head 
Offices of the Company— 
THE BRITISH OXYGEN CO., Ltd., 
ANGEL ROAD, UPPER EDMONTON, 
LONDON, N.18. 


PRISMATIC BINOCULARS 
FOR ALL PURPOSES—FROM £3 : 15s. 


THEATRE GLASSES : 
Goerz,3x . £4:15 
Leitz,4x . £4:15 


FIELD GLASSES : 
Goerz,12x . £5:15 
Do. 9x . £4:15 
Do. 6x . £3:15 
Busch,6x . £3:15 
Rodenstock, 

6x . . £8:15 
Hensoldt, 6x £3:15 


MARINE GLASSES: 
Baker, 6x30 £6:10 


Precision, 
6x30. . £6:10 


Goerz, 6x30. £7: 0 
Zeiss,6x30. £8: 0 


CLARKSON’S 
(The Original Firm.) 
338 HIGH HOLBORN, LONDON, W.C.1. 
Opposite Gray’s Inn Road. Telephone : Holborn 2149. 
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AGRICULTURAL 


RESEARCH A RECORD 
OF RECENT 
AND ACHIEVEMENT 


THE FARMER 


By V. E. WILKINS, B,.Sc., 


Assistant Principal, Ministry of Agriculture and Fisheries. 


This volume has been published by the Ministry of 
Agriculture and Fisheries so that farmers and others 
may know what is going on in the agricultural research 
laboratories of Great Britain. It should be read by 
all agriculturists, and by students, teachers and mem- 
bers of the public interested in the sciences on which 
agriculture rests. 


NATURE.—“ A valuable pamphlet. ... It shows what 
anenormous change has come over the country in respect of 
the provision for agricultural research.” 


TIMES.—‘‘ The reader can obtain from this excellent 
volume a sound grasp of the position of investigation and ex- 
perimental work in this country.” 

Prorressor J. A, THOMSON, M.A,., LL.D., writ- 
ing in the ‘‘Scottish Journal of Agriculture.”—‘‘We have 
seldom read a book that fascinated us more, for it is an illum- 
inating commentary on our favourite text, ‘ Science is for Life,’ ” 


Price 2s. 6d. net. 


H.M. STATIONERY OFFICE, 


Post Free, 2s. 8}d. 


Imperial House, Kingsway, W.C.2. 28 Abingdon Street, 
S.W.1. 1St. Andrew's Crescent, Cardiff. 37 Peter Street, 


Manchester. 23 Forth Street, Edinburgh. 


THE CHEMISTRY OF 
THE RADIO-ACTIVE 
SUBSTANCES 


By A. S. RUSSELL, M.C., D.Sc. 


This book has been specially written to describe in a 
simple and concise form the main facts concerning the 
chemical properties of the radio-elements and the bear- 
ing of this knowledge both upon inorganic chemistry 
and upon theories of the structure of the atom. 


‘*Chemistry owes a real debt of gratitude to Dr. Russell 
for his entertaining little volume, which alone among 
English publications brings up to date in book form the 
chemical side of the subject. . . .”"—Oxford Magazine. 
With diagrams, 6s, net. 


THE PHILOSOPHY OF 
HUMANISM 


AND OF OTHER SUBJECTS 


By VISCOUNT HALDANE 


** A companion to his ‘ Reign of Relativity,’ and will be 
read with delight by many who found that book too 
exacting . . . his lucid and persuasive style makes this 
a pleasure rather than an intellectual task.”—Dazily 
News. 12s. net. 


LONDON: JOHN MURRAY 


ARGONAUTS OF THE WESTERN PACIFIC: An Account of 
Native Enterprise and Adventure in the Archipelagos of 
Melanesian New Guinea. By B. MALINOwsKI, D.Sc. (Lond.). 
With a long Preface by Sir JAMES G. FRAZER, F.R.S., 
Author of ‘‘ The Golden Bough."’ Five maps and 66 illus- 
trations on art paper. Royal 8vo, 21s. net. 

This important narrative of the Robert Mond Expedition to New Guinea, 
1914-1918, is now ready, and is available at the principal booksellers and 
libraries. 

Sir James Frazer says: ‘I can hardly think that any words of mine 
will add to the value of this remarkable record which Dr. Malinowski has 
given us in this volume. He has done his work under the best conditions 
and in the manner calculated to secure the best possible results. Poth by 
theoretical training and by practical experience he was well equipped for 
the task which he undertcok. Dr. Malinowski lived as a native among the 
natives, watching them daily at work and at play, conversing with them in 
their own tongue, and deriving all his information from the surest sources.” 

. qualities which have made his monograph one of the most notable 
studies that have yet appeared. ... / Admirable photographs fill the book.” 

Times Lit, Suppl., July 13. ‘It is a long time since anthropology has had 

such a windfall, and the pundits will busy themselves for years with Dr. 

Malinowski’s work.—Avening Standard. 

THE ATOM; RELATIVITY; QUANTA. 

(1) WITHIN THE ATOM: A Popular View of Electrons and 
Quanta. By MiLLs. With Glossary and 31 Illus- 
trations, 6s. net. 

(2) PHILOSOPHY AND THE NEW PHYSICS: An Essay on 
the Relativity Theory and the Theory of Quanta. ly 
Louis RouGiER. Transl. by Dr. M. MAsius, M.A. 6s. net. 

(3) EASY LESSONS IN EINSTEIN. By Dr. E. E. Stosson. 
With an article by EINSTEIN himself, Illustrated. 2nd 
edition, 5s. net. By far the simplest exposition of the 
theory, with practical illustrations, 

INTERNATIONAL LIBRARY OF PSYCHOLOGY, PHILO- 

SOPHY, AND SCIENTIFIC METHOD. 

The first two volumes of this new Series are now ready (8vo), 

Other works are in preparation by Prof. C. D, BROAD; Mr. 
SARGANT FLORENCE; Dr. C. G. JUNG; Prof. RIGNANO; Dr. W. 
H. Rivers; Hon, BERTRAND RUSSELL; Mr, I. A. RICHARDS ; 
Mr. WHATELY SMITH; Prof. VAIHINGER ; and others, 

(1) PHILOSOPHICAL STUDIES. By G. E. Moore, Litt.D., 
Author of ‘‘ Principia Ethica,” Editor of ‘‘ Mind” ; pp. 352. 
15s. net. 

(i) Refutation of Idealism ; (ii) Nature and Reality of Objects of Percep- 
tion ; (iii) Wm. James’s Pragmatism ; (iv) Hume’s Philosophy ; (v) Status 
of Sense-data ; (vi) Conception of Reality ; (vii) Some Judgments of Per- 
ception ; (viii) Conception of Intrinsic Value; (ix) External and Internal 
Relations ; (x) Nature of Moral Philosophy. 

(2) THE MISUSE OF MIND: A Study of Bergson’s Attack on 
Intellectualism. By KARIN STEPHEN, formerly Fellow of 
Newnham Coll., Camb. Preface by HENRI BERGSON. Pp, 
112, 6s, 6d. net. 


JUVENILE DELINQUENCY. By Dr. H. H. Gopparp, Direc- 
tor Ohio Bureau of Juvenile Research, 3s. 6d. net. The 
Psycho-pathic Child; Physical Condition of Delinquents ; 
Eradication of Delinquency; Congenital Syphilis; The 
Schools’ Opportunity, etc. 


KEGAN PAUL & CO., LTD. 
GOING ABROAD? 
FREQUENTED WAYS 2 
A General Survey of the Land Forms, Climates and A 
Vegetation of Western Europe, considered in their rela- 4% 
tion to the Life of Man, including a detailed study of % 
some Typical Regions, Es 
By MARION I. NEWBIGIN (Illustrations and % 
Maps. 15s. net) is the book to take with you. % 
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MACMILLAN & CO.’S NEW BOOKS. 


A DICTIONARY OF 
APPLIED PHYSICS 


Edited by SIR RICHARD GLAZEBROOK, K.C.B., D.Sc., F.R.S. 
In 5 Vols. Medium 8vo. Fully Illustrated. £3:3s. net each. Orders for the complete set of five volumes will be 
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Vol. I. MECHANICS—ENGINEERING—HEAT. 
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«*, Full descriptive Prospectus post free on application. 
SECOND EDITION. 


ALTERNATING CURRENT ELECTRICAL ENGINEERING. By PHILIP KEMP, 
M.Sc.Tech., M.I.E.E., author of “Rudiments of Electrical Engineering,” Head of the Electrical 
Engineering Department at the Polytechnic, Regent Street, London. Second Edition. Illustrated. 


8vo. 17s. net. 


RADIO-RECEIVING FOR BEGINNERS. By RHEY T. SNODGRASS and VICTOR F. 


CAMP, A.I.R.E. Illustrated. Crown 8vo. 3s. 6d. net. 
SECOND EDITION, COMPLETELY REVISED. 
INTRODUCTION TO THE MATHEMATICAL THEORY OF THE CONDUCTION 


OF HEAT IN SOLIDS. sy u. s. CARSLAW, Sc.D. (Cambridge), D.Sc. (Glasgow), 


F.R.S.E. Second Edition, completely revised. 8vo. 30s. net. 
THE PHILOSOPHICAL MAGAZINE.—* Beyond the many minor improvements which make this new issue of 
the work of 1906 of added value, the considerable additions and the inclusion of a large amount of new material make it of 
real importance as a new work.” 


DISTILLATION PRINCIPLES AND PROCESSES. by syDNEY YOUNG, D.Sc., 
F.R.S., with the collaboration of Lieut.-Col. E. Briggs, B.Sc., T. Howard Butler, M.Sc. F.I.C., 
Thos. H. Durrans, M.Sc., F.1.C., the Hon. F, R. Henley, Jas. Kewley, M.A., and Joseph Reilly, D.Sc. 
With 210 Illustrations. 8vo. 40s. net. 
OIL NEWS.—‘‘ The thorough manner in which the subject can be dealt with is an object lesson ; and the tightly 
packed, clear and cogent work should be read by all interested in refining. Apart from this it is pleasant to see the distilla- 
tion processes of petroleum and of coal tar treated of in the same volume.” 


SIXTH EDITION OF VOLUME II. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, FATS AND WAXES. 
By Dr. J. LEWKOWITSCH, M.A., F.I.C. Illustrated. 3 Vols. Medium 8vo. Vol. II. Sixth 
Edition entirely revised by GEORGE H. WARBURTON. 42s. net. 

»*, Previously published. Vol. I. Sixth Edition. 36s. net. 


INORGANIC CHEMISTRY. by T. MARTIN LOWRY, C.B.E., F.R.S., D.Sc. Professor of 
Physical Chemistry in the University of Cambridge. Illustrated. 8vo. 28s. net. 

THE TECHNICAL JOURNAL.—“*‘It is a modern chemistry in every way. The immense changes of the last 50 
or 60 years both in the study and industrial applications of Chemistry are fully reflected in its pages, and instead of long 
drawn out descriptions of obsolete processes, clear and concise accounts of modern methods are included. . . . It is a book 
which one can whole-heartedly recommend.” 

SECOND EDITION, REVISED AND ENLARGED. 


A DICTIONARY OF CHEMICAL SOLUBILITIES: INORGANIC. First Edition by 
ARTHUR M. COMEY, Ph.D. Second Edition, enlarged and revised by ARTHUR M. COMEY, 
Ph.D., and DOROTHY A, HAHN, Ph.D., Professor of Chemistry, Mt. Holyoke College. 8vo. 
63s. net. : 

JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTR Y.—‘‘‘ Comey’ is more than a mere dictionary of 
solubilities ; owing to the complete character of the work and the very large number of original papers that have been con- 
sulted, of which the source is generally fully indicated, it has become a reference work in inorganic chemistry almost rival- 
ling ‘ Beilstein’ and Richter’s ‘Lexicon’ in the organic division. It is indeed difficult to over-estimate the debt that 
chemists are under to the compilers of such records, or to picture the enormous labour entailed in overhauling the huge 
volume of past and current scientific literature to make the presentation inclusive.” 


CYCLOPEDIA OF FARM ANIMALS. Edited by L. H. BAILEY. Fully illustrated. Im- 


perial 8vo. 25s. net. 


CYCLOPEDIA OF FARM CROPS. a Popular Survey of Crops and Crop-making Methods in 
the United States and Canada. Edited by L. H. BAILEY. Fully illustrated. Imperial 8vo. 
25S. net, 

«*s Send for Macmillan’s Classified Catalogue, post free on application. 

MACMILLAN & CO., LTD., LONDON, W.C.z2. 
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Complete Outfits, 3s. 4d. and 6s. 6d. 
Full particulars by Dr. Alfred Moore, M.D., F.E.S., 2d. Stamp. 
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WHELDON & WESLEY, LTD., 
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SECOND-HAND AND NEW. 


1,000,000 vols. in stock. Catalogues free. State Wants. Books sent on approval. 
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W. & CG. FOYLE, LTD., 121-125 Charing Cross Road, London, W.C.2. 


If you are in need of any SECOND~HAND BOOK on 
Natural History or Science apply 


DULAU & CO., 


34, 35, 36 Margaret Street, 
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Cavendish Square, London, W.1. 


Libraries purchased. 


MESSRS. SOTHERAN 


have now opened a Scientific Department on the first floor of 
their Strand House, where a selection of their large stock in 
modern, as well as old and rare, works on Exact and Applied 
Science may be seen on the shelves. 

“They would also call attention to their facilities in getting sets 
or runs of periodicals on scientific subjects, as well as rare or 
out-of-print books they may not have in stock already. 


HENRY SOTHERAN & CO., 140 STRAND, W.C.2, & 43 PiccaniLLy, W.1, LONDON. 


JAMES SWIFT & SON Lr. 
MAKERS OF THE HIGHEST GRADE 
MICROSCOPES AND ACCESSORIES. 


Contractors to all Scientific Departments of H.M. Government. 


HOMOGENEOUS }-in. OBJECTIVE 
N.A. 0°95 


This is an entirely new objective of superlative performance, designed, 
in itself, to replace both the dry 1/6-in. and the oil immersion 1/12-in. 
Its slightly higher magnification renders it more generally useful than 
the Continental 1/7-in. objectives. 


Price £6: 15s. Full particulars on request. 


UNIVERSITY OPTICAL WORKS, 
81 TOTTENHAM COURT ROAD, LONDON, W.1. 


We beg to draw attention 
to our new Patent Auto- 
claves with internally fit- 
ting cover, secured perfectly 
gas-tight by the operation 
of only one central hand 
nut. Made in a variety of 
sizes for any pressures up 
to one thousand atmo- 
spheres. 


BROWN & SON, 
Alembic Works, 
Wedmore Street, 
Holloway, 
London, N.19. 


PRISMATIC BINOCULARS 
FOR ALL PURPOSES—FROM £3 : 15s. 


THEATRE CLASSES : 
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FIELD CLASSES : 
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MACMILLAN’S NEW & RECENT BOOKS. 


1922 ISSUE NOW READY. 


THE STATESMAN’S YEAR-BOOK. | Statistical and Historical Annual of the States 
‘of the World. Revised after Official Returns. For the Year 1922. Edited by Sir JOHN 
SCOTT KELTIE, LL.D., formerly Secretary of the Royal Geographical Society, and M. EPSTEIN, 
M.A., Ph.D., F.R.G.S. Crown 8vo, 20s, net. 

FIFTH ENGLISH EDITION, THOROUGHLY REVISED. 

STRASBURGER’S TEXT-BOOK OF BOTANY. | Rewritten by Dr. HANS. FITTING, 
Dr. HEINRICH SCHENCK, Dr. LUDWIG JOST, Dr. GEORGE KARSTEN. Fifth English 
Edition, revised with the Fourteenth German Edition by W. H. LANG, M.B., D.Sc., F.R.S., Barker 
Professor of Cryptogamic Botany in the University of Manchester. With 833 Illustrations, in part 
coloured. Medium 8vo. 31s. 6d. net. 

NATURE.—“ It has already established itself as a standard text-book, and in its present revised form and at its 
extremely moderate price it will meet the needs of many different types of student.” 
SECOND EDITION. 

CRYSTALLOGRAPHY AND PRACTICAL CRYSTAL MEASUREMENT. py 
A. E. H. TUTTON, D.Sc. M.A., F.R.S., A.R.C.Sc., Past President of the Mineralogical Society. 
Second Edition in Two Volumes. Illustrated. 8vo. Vol. I. FORM anbD STRUCTURE. 50s. net. 
Vol. Il. PHYSICAL AND CHEMICAL. | 50s, net. 

THE MINERALOGICAL MAGAZINE,—*‘‘ This second edition contains much new matter and is almost double 
the size of the first edition of 1911. The excellent illustrations are also considerably increased in number. . The two 


handsome volumes form a fitting monument to the author’s industry, and they will long remain a standard work.” 
NINTH EDITION, KEVISED. 


INTRODUCTION TO PHYSICAL CHEMISTRY. By Sir JAMES WALKER, LL.D., 
F.R.S., Professor of Chemistry in the University of Edinburgh. Ninth Edition. 8vo. 16s. net. 
FIFTH EDITION. 
A TREATISE ON DIFFERENTIAL EQUATIONS. sya. R. FoRSYTH, Sc.D., LL.D., 
Math.D., F.R.S., Chief Professor of Mathematics in the Imperial College of Science and Technology, 
London. Fifth Edition. 8vo, 20s, net. 


A TREATISE ON THE INTEGRAL CALCULUS. with Applications, Examples and 
Problems. By JOSEPH EDWARDS, M.A. 2 Vols. 8vo. Vol. I. 50s, net. 
SECOND EDITION, THOROUGHLY REVISED. 


A TREATISE ON BESSEL FUNCTIONS AND THEIR APPLICATIONS TO 


PHYSICS. By ANDREW GRAY, F.R.S., Professor of Natural Philosophy in the University 
of Glasgow, and G. B. MATHEWS, F.R.S., sometime Fellow of St. John’s College, Cambridge. 
Second Edition prepared by A. GRAY and T. M. MACROBERT, D.Sc., Lecturer in Mathematics in 


the University of Glasgow. 8vo. 36s. net. 
SECOND EDITION, COMPLETELY REVISED. 


INTRODUCTION TO THE THEORY OF FOURIER’S SERIES AND 


INTEGRALS. By H. S. CARSLAW, Sc.D. (Cambridge), D.Sc. (Glasgow), F.R.S.E., Professor 
of Mathematics in the University of Sydney, Formerly Fellow of Emmanuel College, Cambridge, and 
Lecturer in Mathematics in the University of Glasgow. Second Edition, completely revised. 8vo. 
30s. net. 
NATURE.—‘‘ A very good book. It is accurate and scholarly, it contains a mass of most interesting and 
important theorems which it would be difficult to find collected in an equally attractive form elsewhere, and it is written in 
an admirably clear and engaging style. It also contains an excellent bibliography of the subject.” 


AN INTRODUCTION TO ENGINEERING DRAWING. By Jj. DUNCAN, wneEx, 

M.I.Mech.E. Crown 8vo. 4s. [Life and Work Series. 

THE MECHANICAL WORLD.—‘‘ This little book gives a plain and reliable course of instruction which should 

enable the reader to produce workmanlike drawings of simple machine parts. Sufficient matter is given on the geometry 
underlying mechanical drawing, the illustrations are commendably neat, and the exercises are well chosen.” 


W. & A. K. JOHNSTON’S NEW “ EFFECTIVE” WALL ATLAS OF EUROPE 
AND THE MEDITERRANEAN. «6 Maps (size 28 x 34 inches), clearly and strikingly 


lithographed in colours, mounted, dissected to fold, and eyeletted. Price in strong case, 35s. net 

per set. Single maps, 6s. net each. 
No. 1.—Physical and Communications. No. 4.—Summer Temperature. 
No, 2.—Summer Pressure and ‘Rainfall. No. 5.—Winter Temperature. 
No. 3.—Winter Pressure and Rainfall. No. 6.—Political. 

These maps have been carefully prepared in order, as far as possible, to ‘tell their own story,” and make Geography 
teaching ar effective by allowing the pupil to visualise together both geographical causes and their effects. 
«*s Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z2. 
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Callender & Barnes’ Continuous Flow Calorimeter 
For the accurate determination of the electrical equivalent of heat. 


A stream of water is made to flow 
through a glass tube, and in passing 
is heated by a manganin wire con- 
tained in the tube and carrying a 
known current. The rise in the 
temperature of the water is measured 
by two Thermometers, and knowing 
the energy dissipated by the wire and 
the volume of water passing per 
second, the electrical equivalent of 
heat may be calculated. Results 
accurated to | in 400 are easily 
obtainable. 

The rate of flow of the water is 
kept constant by a constant level 
cistern supported on a stand. By 
varying the height of the cistern the 
rate of flow may be set at any desired 
speed. 


Complete with Cistern on stand and with two Thermometers reading 1/5° C. 
£4 4 0 


A copy of our 192? catalogue No. 150 will be sent upon request. 


W. G. PYE & CO. 


CAMBRIDGE, ENG. 


ENITH NEW MODEL SPENCER 
HIGH-POWER MICROSCOPE 
REGULATING RESISTANCES 


FOR LABORATORY USE 
COMPETITIVE PRICES—PROMPT DELIVERIES 


With Binocular 
and Monocular 


Bodies, 
* Interchangeable 
THE ZENITH MANUFACTURING CO. caratocue 
(Sole Makers of the ‘‘ ZENITH’’ Patterns) FREE. 


Contractors to the Admiralty, War Office, Air Ministry, Post Office,.L.C.C,, &c. : ‘ 
ZENITH WORKS, 
VILLIERS ROAD, WILLESDEN GREEN, LONDON, N.W.2. HAWKSLEY & SONS 


Telephone: Willesden 1115. Telegrams: Voltaohm, Willroad, London. 


LIST ON REQUEST. 83 Wigmore Street, London, W.1, 
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ROSS 


Stereo-Prism 


BINOCULARS 


and 


NATURE 


Proved by the British Government, after | 


exhaustive tests, to be the best in the world, 
they eliminate distance and will enable 
you to observe wild bird and animal life 


from a safe distance yet showing details of | 
marking and action as though you were | 


by their side. 


No other glasses give such perfect illumina- | 


tion and definition or wide angle of view. 


Ohtainaile of all high-class dealers, or 

atour West End Showroom, 13/14 Great 

Castle St., Oxford Circus, London,W.1. 

lilustvated and descriptive booklet 
post Sree on request. 


TD 


SMOKE POLLUTION 


Dr. Owens’s AUTOMATIC AIR 
FILTER and his JET APPARATUS 


for Dust Examination are made by 


C. F. CASELLA & CO. Ltd., 
49 & 50 Parliament Street, London, S.W.1 


CHEMICAL 


MESO - THORIUM 


and 


MESO - THORIUM 
RESIDUES 


-HOPKIN & WILLIAMS LT? } 
p16 Cross St. Hatton Garden.London } 
Works. Ilford. London. 


POSTLIP” 


(No. 633 Mill) 


ENGLISH FILTER PAPERS | 


|| 


ANNUALLY INCREASING QUANTITIES 
for upwards of 50 years. 
White and All sizes in 
Squares, 


; Circles, and 
Antique, Folded 


Crinkled, Filters 
Ss. 
and Rolls made 
Embossed. 1) S to order. 


Several new Grades are 
now successfully replacing 
the best German makes. 


See Report of TESTS made by The 
National Physical Laboratory, a copy 
of which wiil be sent on application. 


Manufactured in 
| 


Grey Plain, 


‘* Postlip” Filter Papers. 


| Ask your Laboratory Furnisher for samples of 


| EVANS, ADLARD & 60., Lrp. 


POSTLIP MILLS, 
WINCHCOMBE, R.S.O., GLOS., ENGLAND. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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WW 


A NEW H,S APPARATUSi=== 


GAS PRODUCTION 


Made possible in the OPEN 
Laboratory by means of the 


“HIRSCH” 
GENERATING APPARATUS. 


REG. PAT. 161,681. 


HE well-known defects and waste 
which accompany the usual forms 
of gas generators have been overcome 
by having under control a top feed of 
acid, which is admitted a drop at a time 
to the surface of the reacting material, 
contained in a tower, constructed to 
prevent rapid subsidence of the said 
material, and of sufficient length to 
ensure the complete neutralisation of the 
acid, before passing to the spent-liquor 
receiver below. 

The gas outlet from the spent-liquor 
receiver serves a two-fold purpose—first, 
by creating a downward pressure in the 
tower, it prevents fouling by assisting in 
the removal of spent-liquor; secondly, 
being below the generating zone, it elim- 
inates all risk of spray being carried 
forward, thus dispensing with the necessity 
of washing the gas on this account. 


As generation practically ceases with the 
closing of the acid supply, the apparatus can 
safely be used in the open laboratory. 


The acid feed once adjusted, the 
generation of gas will continue without 
attention and with great regularity, for a 
very considerable period. 


The “‘ Hirsch” gas generator will do a great deal more work 
thana 2000 ¢.c. apparatus of the Kipp type without recharging. 


FOR PRODUCING 
SULPHURETTED 
HYDROGEN, 
CARBON DIOXIDE, 
HYDROGEN, 

ETC. 


63/- 


PRICE 


COMPLETE 
AS ABOVE 


NWALL LON IDON.E 
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XY GE || PRISMATIC +BINOCULARS 
And other Gases. FOR ALL PURPOSES—FROM £3: 15s. 


F THEATRE CLASSES : 
The British Oxygen Co. have works for the production gga 


FIELD CLASSES : 


of Oxygen, Nitrogen, Carbonic Acid, Nitrous Oxide, Goerz,12x . £5:15 

Hydrogen, and Argon in all chief industrial centres. ‘ Do. 9x . £4:15 

The Company’s Plants are capable of an aggregate out- MARINE CLASSES : Do. 6x . £3:15 

put of two million cubic feet per day. —— &6:10 Busch, 6x . £3:15 

Special Terms quoted to the Trade. 6x30”. £6210 Rodenstock, 

Goerz, 6x30. £7: 0 6x . £3:15 

Catalogue and full particulars on application to the Head Zeiss, 6x30. £8: 0 Hensoldt, 6x £3:15 
Offices of the Company— 


THE BRITISH OXYGEN CO., Ltd., CLARKSON’S 


(The Original Firm.) 
ANGEL ROAD, UPPER EDMONTON, |/|338 HIGH HOLBORN, LONDON, W.C.1. 
LON DON, N, 18. Opposite Gray’s Inn Road. Telephone : Holborn 2149. 


NOTICE 


If any difficulty is experienced in 


Incorporating the HIGH TENSION COMPANY. 


DESIGNERS AND MANUFACTURERS OF obtaining NATURE from Book- 
TRANSFORMERS, sellers or Newsagents, Orders, 
INDUCTION COILS, with remittance, should be sent 
VACUUM TUBES, etc. to the Publishers. 
11 Torrin gton PI ace, * * For Subscription Rates see p. lv of the current issue. 
Gower Street, London, W.C.1. Office of NATURE, St. Martin’s St., W.C.2. 


Telephone: MUSEUM 8121 (3 lines). 


E 
= 
= 
= 
= 


We have pleasure in announcing to readers of NATURE, that we have 
placed on the market Portable Wireless Receiving Sets for Morse Signals 
and Telephony, and shall be pleased to send full details on request. 
Delivery can be made from Stock. 
The COX-CAVENDISH Electrical Co. Ltd. 
> 105 Great Portland Street, London, W.1. <x > 
BRANCHES 
HARLESDEN. EDINBURGH. BRADFORD. 


IF 


MACMILLAN’S RECENT BOOKS. 


1922 ISSUE NOW READY. 


THE STATESMAN’S YEAR-BOOK. | Statistical and Historical Annual of the States 
of the World. Revised after Official Returns. For the Year 1922. Edited by Sir JOHN 
SCOTT KELTIE, LL.D., formerly Secretary of the Royal Geographical Society, and M. EPSTEIN, 
M.A., Ph.D., F.R.G.S. Crown 8vo, 20s, net. é 


FIFTH ENGLISH EDITION, THOROUGHLY REVISED. 
STRASBURGER’S TEXT-BOOK OF BOTANY. Rewritten by Dr. HANS FITTING, 
Dr. HEINRICH SCHENCK, Dr. LUDWIG JOST, Dr. GEORGE KARSTEN. Fifth English 
Edition, revised with the Fourteenth German Edition by W. H. LANG, M.B., D.Sc., F.R.S., Barker 
Professor of Cryptogamic Botany in the University of Manchester. With 833 Illustrations, in part 
coloured. Medium 8vo. 31s. 6d. net. 
NATURE.—“‘It has already established itself as a standard text-book, and in its present revised form and at its 
extremely moderate price it will meet the needs of many different types of student.” 
«*s Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z. 
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JOURNAL OF THE INSTITUTE OF 
ACTUARIES. 


No. 278.—JULY 1922.—Price 5s. 
CONTENTS. 


Unveiling of the Institute of Actuaries’ War Memorial. 

On a Short Method of Constructing Select Mortality Tables. Further 
Developments. By GeorGce F.1.A., F.F.A., F.A.S. 

Results of an Investigation into the Effect of different Valuation Bases 
upon Surplus. By C. H. Mactsy, F.I.A. 

On certain Formulas of Approximate Summation and Integration. By 
J. F. Sverrensen, D.Phil. 

Legal Notes. Review. 


London: C. & E. LAYTON, Farringdon Street, E.C.4. 


MESSRS. SOTHERAN 
have now opened a Scientific Department on the first floor of 
their Strand House, where a selection of their large stock in 
modern, as well as old and rare, works on Exact and Applied 
Science may be seen on the shelves. 

They would also call attention to their facilities in getting sets 
or runs of periodicals on scientific subjects, as well as rare or 
out-of-print books they may not have in stock already. 


HENRY SOTHERAN & CO., 140 STRAND, W.C.2, & 43 PiccabiLLy, W.1, LONDON. 


THE IRISH NATURALIST. 
A Monthly Journal of Irish Natural History. 


Price Is. 


Edited by Prof. GEO. H. CARPENTER, D.Sc., and 
R. LLOYD PRAEGAR, B.A. 


Annual Subscription, 10s. Post Free to any Address. 


Dublin: EASON & SON, Ltp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


IONIUM 


Permanent Alpha Ray Activity 


RADIO-LEAD 
MESO-THORIUM 


Glew’s Scintilloscopes charged with IONIUM, 
RADIUM, MESO-THORIUM, or ACTINIUM, 
7s. 6d. each. 


Scintilloscopes showing Double Scintillations 
Thorium “A,” 15s. each. 


F. HARRISON GLEwW, 
156 CLAPHAM ROAD, LONDON, S.W.9. 


PRISMATIC BINOCULARS. 


THE RIGHT QUALITY AND RIGHT PRICE. 


Our Special 8 x Prismatic - 70/- 
Our Selected 8 x os - 84/- 
” ” 10 x ” = 1 05/- 
” ” 1 2 x ” = 1 35/- 
” ” 16 x ” = 1 65/- 
20 x - 250/- 


PORTABLE TELESCOPES. 
Our Tourist 25 x With Sling 70/- 
»  Pan-Tourist 40 x 95/- 


” Super 60 x ” ” 250/- 
Exchanges and Repairs. 
Lists of T Micr Pp 


BROADHURST, CLARKSON & Co. 
NOTE ADDRESS— 
63 FARRINGDON ROAD, LONDON, E.C.1. 


LEWIS’S 
CIRCULATING LIBRARY 


of Scientific, Technical, 
and Medical Books 


covering the widest range of subjects, pure and applied. 


NEW BOOKS and EDITIONS are added in UNLIMITED SUPPLIES, 
as long as the demand requires, delay or disappointment thus 
being prevented. 

ANNUAL SUBSCRIPTICN (Town or Country) FROM ONE GUINEA 
according to the number of books required at one time. 


Subscriptions may commence from any date. 
Books may be retained as long or exchanged as frequently as desired. 


The READING AND WRITING ROOM (first floor) is open daily. 
Prospectus, with Quarterly List of Additions, post free. 
H. K. LEWIS & CO. Ltd., 
136 Gower Street, London, W.C.1. 


District Railway: Euston Square Station. All Tube Railways: Warren Street. 


The Deeley 


Friction Machine 


(PATENT) 


For 


curately ascertaining the 


easily and ac- 


Oiliness, or Efficiency, 
and Lubricating Value 
of Oils, by determining 


the Static Friction 


between any desired 


Metals. 


Descriptive Pamphlet of the Machine, stating the principles upon 
which it is based, together with directions for testing Oils, 
will be forwarded on application to the Sole Manufacturers 


J. H. STEWARD, Ltd., 


Opticians and Scientific Instrument Makers to the British 
and Foreign Governments, 


406 & 457 STRAND, LONDON, W.C.2. 


ESTABLISHED 1852. 
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66 EDNEY 9? 
THERMOGRAPHS « HYGROGRAPHS 


FOR INDUSTRIAL AND METEOROLOGICAL PURPOSES. 


NEW PATTERN “EDNEY” THERMOGRAPH, with pen worked directly off the thermometric 

coil. Range 0-120 or 30-150 F., mounted on strong metal base, with copper cover, and 
complete with charts for one year, £7. 

See Editorial Notice ‘‘NATURE,”’ July 8, page 52. : 


IMPROVED “EDNEY" MERCURIAL HYGROGRAPH, giving exact wet and dry bulb readings. 
Range 0-120 or 30-150 F., or to order. Mounted on strong cast-iron base, with copper cover, 
complete with charts for one year, £18: 18s. 


New Illustrated Descriptive List of above and other patterns of Thermographs and Hygrographs, 
post free from the Sole Manufacturers : 


PASTORELLI & RAPKIN LTD. 


Established 1750. Contractors to various Departments of H.M. Government. 
Actual Makers also of Thermometers, Barometers, Barographs, Hydrometers, and Standard Meteorological Instruments. 


46 HATTON GARDEN, LONDON, E.C.1.. 
Carriage paid and safe delivery guaranteed of all Instruments within the United Kingdom. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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THE JOURNAL OF 
GENERAL PHYSIOLOGY. 


Edited by JACQUES LOEB, New York, N.Y., 
W. J. V. OSTERHOUT, Cambridge, Mass. 


CONTENTS OF VOL. IV., No. 6, JULY 20, 1922. 


NORTHROP, JOHN H.—The stability of bacterial suspensions. I. A 
convenient cell for microscopic cataphoresis experiments. 

NORTHROP, JOHN H., and CULLEN, GLENN E.—An apparatus for 
macroscopic cataphoresis ox nts. 

NORTHROP, JOHN RUIF, PAUL H.—The stability of 
bacterial suspensions. II. veh aggiutination of the bacillus of 
rabbit septicemia and of by electrolytes. 

NORTHROP, JOHN H., and DE K L H.—The stability of 
bacterial suspensions. ITI. desabetbodion in the presence of pro- 
teins, normal serum, and immune serum. 

EGGERTH, ARNOLD H., and BELLOWS, MARGARET.—The fioccula- 
tion of bacteria by proteins. 

SCHMIDT, CARL L. A., and NORMAN, G. F.—Further studies on 
eosin hemolysis. 

PARKER, G. H.—The calibration of the Osterhout respiratory 

paratus for absolute quantities of carbon dioxide. 

COHN. hg JOSEPH.—Studies in the physical chemistry of the 
=" . The solubility of certain proteins at their isoelectric 


nts. 
CROZIER. W. J.—Cell 2: ens by acids. V. Note on the estima- 
tion of permeability changes. 
ae ny DAVID I.—The combination of gelatin with hydro- 
chloric acid. 

LOEB, JACQUES. —The mechanism by which trivalent and tetra- 
valent ions produce an electrical charge on isoelectric protein. 
LOEB, JACQUES.—Ionizing influence of salts with trivalent and 

—— ions on crystalline egg albumin at the isoelectric 


Lots 3A JACQUES. —On the influence of aggregates on the membrane 
otentials and the osmotic pressure of protein solutions. 
INDEX TO VOLUME IV. 


Subscription Price per Year (One Volume), $5.00. 
Published bi-monthly by 
THE ROCKEFELLER INSTITUTE for MEDICAL RESEARCH, 
Avenue A and 66th Street > = New York. 


WHELDON & WESLEY L‘: 


(Incorporating JOHN WHELDON & CO.and WM. WESLEY & SON) 
The Scientific & Natural History Booksellers, 


Have in stock nearly all requirements in books, pamphlets, 
and periodicals relating to Chemistry, Agriculture, Gardening, 
Forestry, Botany (Systematic, Economic, and Geographical), 
Zoology (including Ornithology, of which the stock is probably 
the largest in the world, Systematic and Economic Entomology, 
works on Mammalia, Reptilia, Fishes and Fisheries, Mollusca, 
Invertebrata, etc.), Microscopy, Geology, Palzontology, Miner- 
alogy, Mining, Metallurgy, etc., both new and second-hand. 

Catalogues, of any subject, price 2d. each. Any book quoted 
on application, and those not in stock sought for without charge. 

We beg to draw attention to the fact that we hold the largest 
stock in the country of 


JOURNALS AND TRANSACTIONS 
OF SCIENTIFIC SOCIETIES 


Including Transactions and Proceedings, etc., of the Royal 
Society, Linnean Society and Zoological Society of London, 
Journals of the Chemical, Chemical Industry, Geological, 
Geographical, Royal Microscopical, Royal Agricultural, Horti- 
cultural, Astronomical, Physical, and other Societies, Pro- 
ceedings of numerous local Natural History Societies, also 
Nature, Ibis, Zoologist, Curtis’s Botanical Magazine, Journal of 
Botany, and numerous other Periodicals, British and Foreign. 

Sets, runs, odd vols., and numbers quoted for on application. 

Subscriptions taken for all Scientific and other Journals, 
which will be posted regularly on issue. 


Libraries and parcels of Natural History and 
Scientific Books purchased. 


2,3, &4 ARTHUR ST., NEW OXFORD ST., LONDON, W.C.2. 


Telephone: Gerard 1412. 


BOOKBINDING UNDERTAKEN BY EXPERIENCED WORKMEN. 


BLACKIE’S 


MATHEMATICAL BOOKS 
PLANE GEOMETRY 


AN ACCOUNT OF THE MORE ELEMENTARY PROPER- 
TIES OF THE CONIC SECTIONS, TREATED BY THE 
METHODS OF PURE AND CO-ORDINATE GEOMETRY 
By L. B. BENNY, M.A. (Cantab.), B.A. (Lond.), 
F.R.A.S. Sometime Mathem: stical Scholar of 
Christ’s College, Cambridge ; Head of the Mathe- 
matical Department of University College, Exeter. 
Large Crown 8vo. viii + 336 pp., with Answers, 
including 146 figures and five half-tone portraits of 
celebrated mathematicians. Price ros. 6d. net. 
The book covers completely the syllabus in 
Geometry for the Pass B.Sc. Examination of the 
University of London, in Pure Mathematics. 


APPLIED CALCULUS 
By F. F. P.. BISACRE, O.B.E., M.A., B.Sc. 
A.M. Inst.C.E, 

Large Crown 8vo, xvi+416 pp., with Answers, 
including 106 figures, and 17 half-tone portraits of 
celebrated mathematicians and physicists. Price 
Ios. 6d. net. 

This book has been specially written for science 
and engineering students who desire to acquire a 
working knowledge of the calculus but whose pre- 
liminary mathematical equipment is slight. 


A GENERAL TEXTBOOK 
OF ELEMENTARY ALGEBRA 


By E. H. CHAPMAN, M.A. (Cantab.), D.Sc. (Lond.), 
Late Senior Mathematical Master at Christ’s 
College, Finchley, N., Chesterfield Grammar 
School, Blackburn Grammar School, and King 
Edward VII. School, Lytham. 

A work covering the syllabus in algebra for the 

Final B.Sc. Examination, London University. 

(Ready Shortly.) 


ELEMENTARY MENSURATION 
OF SOLIDS 


By R. W. M. GIBBS, B.A. (Cantab.), B.Sc. (Lond.). 
Crown 8vo. Price 3s. net. 


SOLID GEOMETRY 


By J. W. HENSON, B.A., Headmaster, High 
School for Boys, Trowbridge. 


Crown 8vo. Price 3s. net. 


Please send postcard for List B containing full 
particulars of above books. 


BLACKIE & SON, LTD. 


50 OLD BAILEY, LONDON, E.C.4 
GLASGOW AND BOMBAY 
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UNIVERSITY OF LONDON, UNIVERSITY COLLECE. 


(University Centre for Medical Sciences.) 


FACULTY OF MEDICAL SCIENCES. 

Anatomy.—G. E, Ettior Smiru, M.A., M.D., Ch.M., F.R.C.P., F.R.S., 
Professor (Dean); J. P. Hitt, D.Sc., F.R.S., Professor of Embryology 
(Vice-Dean). 

Bio-Chemistry.— J.C. Drummonp, D.Sc., F.1.C., Professor, 

Botany.—F. W. Oiver, M.A., D.Sc., F.R.S., Professor. 

Chemistry.—J. Norman Cot.ie, Ph.D., LL.D., D.Sc., F.R.S., Professor 
(Organic); F. G. Donnan, C.B.E., M.A., Ph.D., D.Sc., F.R.S., 
Professor (General). 

History of Medicine.—C. Stncer, M.D., D.Litt., F.R.C.P., Lecturer. 

Hygiene and Public Health.—H. R. Kenwoov, C.M.G., M.B., D.P.H., 
F.C.S., F.R.S.E., Chadwick Professor. 

Pharmacology.—A. J. CLark, M.D., F.R.C.P., Professor. 

Physics.—Sir H, Braco, K.B.E., M.A., D.Sc., F.R.S., Quain 
Professor. 

Physiology.—E. H. Startinc, C.M.G., M.D., B.S., Sc.D., F.R.C.P., 
F.R.S., Jodrell Professor; Sir Wu.t1am M. Baytiss, M.A., LL.D., 
D.Sc., F.R.S., Professor (General Physiology). 

Zoology and Comparative Anatomy.—D. M. S. Watson, M.Sc., F.R.S., 

odrell Professor. 

The SESSION 1922-23 begins on Monday, October 2. 

Courses of instruction are arranged for the First Medical and the Second 
Medical Examinations of the University, as well as for the corresponding 
Examinations of the Examining. Board of the Royal College of Physicians 
and Surgeons and other Licensing Bodies. 

Postgraduate and Research work is provided for in all Departments. 
A Special Course for the Diploma in Public Health begins in October. 

WALTER W. SETON, Secretary. 

University College, London 

(Gower Street, W.C.1.) 


UNIVERSITY OF CAPE TOWN. 


LECTURER IN PHYSICS. 


APPLICATIONS are hereby invited for the post of LECTURER in 
the DEPARTMENT OF PHYSICSat the University of Cape Town. The 
salary is £400 per annum, rising by annual increments of £25 to £500 per 
annum, in accordance with the Government regulations. The lecturer must 
become a member of the University Teachers’ Superannuation Fund. 

Applications, together with testimonials, must be sent in duplicate to the 
Secretary, Office of the High Commissioner for the Union of South Africa, 
Trafalgar Square, London (from whom further particulars may be obtained), 
not later than September 15, 1922. The successful applicant will be required 
to assume duty not later than March 1, 1923. Salary commences from date 
of assumption of duty. 


KENT EDUCATION COMMITTEE. 


INSTRUCTOR IN COMMERCIAL FRUIT GROWING. 


Applications are invited for the post of full-time INSTRUCTOR IN 
COMMERCIAL FRUIT GROWING for the County of Kent. Salary 
£400 to £500 according to scientific qualifications and practical experience. 
Forms of application and further particulars can be obtained from the 
AGRICULTURAL ORGANISER, Sessions House, Maidstone. Applications 


must be in by August 24. 
E. SALTER DAVIES, 
Director of Education. 


NORTHAMPTON POLYTECHNIC 
INSTITUTE. 
280 ST. JOHN STREET, LONDON, E.C.1. 

The Governing Body invites applications for the post of full-time 
LECTURER and DEMONSTRATOR in the TECHNICAL 
CHEMISTRY DEPARTMENT, in which the subjects of instruction 
include Electro Metallurgy, Engineering Chemistry and Metallurgy. 


Salary on the Burnham scale. Full particulars and forms of « (jjremeae 
may be obtained from R. MuLLingux WALMSLEY, D.Sc., Principal, 


HARPER ADAMS AGRICULTURAL 
COLLEGE. 


Applications for the post of PRINCIPAL of the above COLLEGE are 
invited, and should reach the undersigned, from whom particulars can be 
obtained, on or before August 26 instant. 

R. P. LIDDLE, Solicitor, 
Newport, Salop, 
Clerk to the Governors. 


August 1, 1922. 


HARPER ADAMS AGRICULTURAL 
COLLEGE. 


Applications for the following posts at the above COLLEGE are invited. 
AGRICULTURAL LECTURER. AGRICULTURAL BOTANIST. 
AGRICULTURAL CHEMIST. POULTRY LECTURER. 

Conditions of the appointments can be obtained from the undersigned, by 
whom applications should be received on or before August 26 instant. 

R. P. LIDDLE, Solicitor, 
Newport, Salop, 
Clerk to the Governors. 


August 1, 1922. 


GEOLOGIST with chemical qualifications 
requires Assistantship. London district. Reply Box Office No. 3, 
c/o NATURE. 


NATURE.—Recent past volumes for sale 


cheap. 40 Westmount Road, Eltham. 


THE GENERAL DISCUSSIONS OF 
THE FARADAY SOCIETY. 


The SECRETARY will send on application the latest list of available 
REPRINTS.—10 Essex Street, London, W.C.2. 


ACCURATE CHEMICAL THERMOMETERS.— 
110° C., 150° C., 250° F., 300° F., 25. each; 200° C,, 25. 6d. each; 
360° C., 400° F., 3s. each; 500° C., special glass, ros, each, Also 


singles and sets in all graduations to 1/10°.—CHEELD, Chesham, 
Medical, on every other subject, 


BOOKS and for all Exams. 


SECOND-HAND AND NEW. 


1,000,000 vols. in stock. Catalogues free. State Wants. Books sent on approval. 
BOOKS BOUGHT: Best Prices Given. 


W. & G. FOYLE, LTD., 121-125 charing cross Road, London, W.C.2. 


BIOMETRIKA. 


VOL. XIV., PARTS I. and II. are now issued. Price 30s. 
net, with postage 32s. Subscriptions to Vol. XIV. must be paid 
in advance, 44s. including postage. Purchasers who do not 
subscribe in advance can only obtain volumes at Part prices. 
Complete series Vols I. to XIII. are now very scarce. Price 
in wrappers, including packing and carriage, £32: 12:0. 
Round in Buckram, including packing and carriage, £40. 

All orders and enquiries to be addressed to the BIO- 
METRIC LABORATORY, UNIVERSITY COLLEGE, 
LONDON, W.C.1, whence the Journal will in future be 
issued. Cheques should be drawn to the order of Professor 
KARL PEARSON. 


Scientific, Technical, Educational, 


THE HANDBOOK OF 
PATENT LAW OF ALL COUNTRIES 


By W. P. THOMPSON, F.C.S., M.I.Mech.E., Ete., 
Chartered Patent Agent of Liverpool. 
Entirely revised and rewritten 1920, 157 pages. Crown Octavo. 
All Countries, 6s. British Law only, 1s. 


“Should prove a very valuable and trustworthy guide to would-be 
patentees.”—Nature. 


Lonpon : STEVENS AND Sons, LiMiTED. 


If you are in need of any SECOND-HAND BOOK on 
Natural History or Science apply 


DULAU. & CO., Ltd., 


34, 35, 36 Margaret Street, 
Cavendish Square, London, W.1. 


SCIENTIFIC PERIODICALS & BOOKS 


Messrs. W. Heffer & Sons, Ltd., Booksellers, 
Cambridge, will be glad to receive offers of Com- 
plete Libraries, Sets of Journals, and Smaller 
Collections of Books, for which they are prepared 
to offer full current value and pay cash. 

They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scientific 
Books and Journals, both English and Foreign (new and 
second-hand). They can guarantee promptitude and intelli- 
gent handling of all orders entrusted to them. 

Catalogues are frequently issued, and will be sent post free 


on application. 
. Licensed Valuers for Probate. 


Telegrams and Cables : 
CAMBRIDGE. 


Established 1792. 
Libraries purchased. 


Telephone : 
862 (2 lines). 
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Every variety of 


“\X/HATMAN” 
FILTER PAPERS 


has its own distinctive label. All are 
in sealed packages, plainly marked. 


Use WHATMAN FILTER PAPERS 


Note the label! = experiments ; they will never fail 


Samples, Price List and Booklet, giving full particulars 
of all our grades, together with facsimiles of labels and 
notes on application, free of charge. 


\ 


“binyal 


SUPPLIES OBTAINABLE FROM ANY LABORATORY 
FURNISHER. 


Sele Manufacturers : 
W. & R. BALSTON, Ltd., Maidstone, Kent. 


\ 


Sole Sales Representatives : 
M. REEVE ANGEL & Co., Ltd., 9 Bridewell Place, London, B.C.4@ 


Callender & Barnes’ Continuous Flow Calorimeter 
For the accurate determination of the electrical equivalent of heat. 


A stream of water is made to flow 
through a glass tube, and in passing 
is heated by a manganin wire con- 
tained in the tube and carrying a 
known current. The rise in the 
temperature of the water is measured 
by two Thermometers, and knowing 
the energy dissipated by the wire and 
the volume of water passing per 
second, the electrical equivalent of 
heat may be calculated. Results 
accurated to | in 400 are easily 
obtainable. 

The rate of flow of the water is 
kept constant by a constant level 
cistern supported on a stand. By 
varying the height of the cistern the 
rate of flow may be set at any desired 
speed 


Complete with Cistern on stand and with two Thermometers reading 1/5° C. 
£4 4 0 
A copy of our 1922 catalogue No. 150 will be sent upon request. 


W. G. PYE & CO. 


CAMBRIDGE, ENG. 
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Enquiries invited— 


Sunic Research Laboratories, 


WATSON & SONS ( 


ELECTRICAL ENGINEERS, 


SUNIC HOUSE, PARKER STREET, 
KINGSWAY, LONDON, W.C.2. 


Established 1837 


X-RAYS 


HIGH - TENSION TRANS- 
FORMERS of special design and 
construction for the determination 
of ATOMIC STRUCTURE in 
CRYSTALS and other substances 


Bulletin 48 S., just published, contains article upon 
Measurement of High-Tension Voltage. 


PRISMATIC BINOCULARS 
FOR ALL PURPOSES—FROM 43: 15s. 


THEATRE GLASSES : tls 
Goerz,3x . £4:15 
Leitz,4x . £4:15 


FIELD GLASSES : 
Goerz,12x . £5:15 
Do. 9x . £4:15 


MARINE CLASSES: Do. 6x . £3:15 
Baker,6x30 £6:10 Busch,6x . £3:15 
Precision, Rodenstock, 


Hensoldt, 6x £3:15 


CLARKSON’S 

(The Original Firm.) 
338 HIGH HOLBORN, LONDON, W.C.1. 
Opposite Gray’s Inn Road. Telephone : Holborn 2149. 


SCIENTIFIC APPLIANCES and materials 


for Electrical, Magnetic, Optical and Experimental work. 

New and Second-hand Apparatus and parts by high-class makers, 

Lenses, Prisms, Mirrors. Static machines, Spark Coils, 

Relays, Wires, Gells and Accumulators. Fifty years’ experi- 

ence. Call and see stock, or write us. Our Illustrated Catalogue, 6d., All 

RADIO, WIRELESS Parts and Fittings. Actual Makers’ New 
List,'2d. post free. 


Scientific Appliances (Dale & Hollins), 
11 & 29 Sicilian Avenue, London, W.C.1. 


MESSRS. SOTHERAN 


have now op d a Scientific Department on the first floor of 
their Strand House, where a selection of their large stock in 
modern, as well as old and rare, works on Exact and Applied 
Science may be seen on the shelves. 

They would also call attention to their facilities in getting sets 
or runs of periodicals on scientific subjects, as well as rare or 


out-of-print books they may not have in stock already. 
HENRY SOTHERAN & CO., 140 STRAND, W.C.2, & 43 PiccaDILLy, W.1, LONDON. 


SCIENTIFIC 


WORTHIES. 


THE FOLLOWING IS A LIST OF THE STEEL AND PHOTOGRAVURE PORTRAITS TiiAT HAVE 


Michael Faraday 

Thomas Henry Huxley 
Charles Darwin 

John Tyndall 

Sir George Gabriel Stokes 
Sir Charles Lyell 

Sir Charles Wheatstone 
Sir Wyville Thomson 
Robert Wilhelm Bunsen 
Lord Kelvin 
Baron A. E. Nordenskjold 
Hermann L. F. Helmholtz 
Sir Joseph Dalton Hooker 
William Harvey 

Sir George B. Airy 


APPEARED IN THE ABOVE SERIES :— 


J. Louis R. Agassiz 
Jean Baptiste 
Dumas 
Sir Richard Owen 
James Clerk Maxwell 
James Prescott Joule 
William Spottiswoode 
Arthur Cayley 
Sir C. W. Siemens 
John Couch Adams 
James Joseph Sylvester 
Dmitri Ivanowitsh Men- 
deléeff 
Louis Pasteur 


Sir Archibald Geikie 
Lord Lister 
Stanislao Caanizzaro 
Von K5dlliker 

Simon Newcomb 

Sir William Huggins 
Lord Rayleigh 
Eduard Suess 

Sir William Crookes 
Sir William Ramsay 
Dr. A. Russel Wallace 
Prof. H. Poincare 
Sir J. J. Thomson 
Sir Norman Lockyer 


Q The Portraits of Sir A. GEIKIE, LORD LISTER, Prof. CANNIZZARO, Prof. VON KOLLIKER, 
Prof. S. NEWCOMB, Sir W. HUGGINS, LORD RAYLEIGH, Prof. SUESS, Sir WM. CROOKES, 
Sir WM. RAMSAY, Dr. A. R. WALLACE, Prof. H. POINCARE, Sir J. J. THOMSON and Sir 
NORMAN LOCKYER belong to a New Series and are Photogravures. 


Proof Impressions of any of the above, printed on India Paper, may be had from the Publishers, at 5s. each. 
Cheques and Money Orders payable to MACMILLAN & CO., Ltd. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C.2. 
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THE “GALVANOSET” No. 1. 


A device for utilising the main supply 
of electricity, continuous or alternating, 
of any voltage, for the zmmediate produc- 
tion of low voltage currents from 0°5 to 
100 volts such as are required for 


LABORATORY EXPERIMENTS. 


This apparatus has been largely 
employed by the medical profession for 
producing the currents that are required 
for passing through the human body, for 
which purpose accumulators and dry 
cells have been hitherto employed. 

The apparatus comprises a vessel of 
water, two fixed electrodes, and two 
movable electrodes. The main current 
is connected through two lamp resist- 
ances to the movable electrodes, and the 
circuit of utilisation is connected to the 
two terminals shown at right and left of 
the vulcanite top of the vessel. 

When the four electrodes are at right 
angles, z.e. at equal distances apart, the 
potential at the utilisation terminals is 
zero ; when moved a degree from this 
position, a potential is at once obtained 
varying in intensity with the amount of 
displacement. The polarity of the supply 
can be readily reversed by moving the 


pointer in the opposite direction. ‘The 
complete apparatus weighs 7 Ib. only. 
The price of 


£12 12 0 


includes a moving coil milliamperemeter 
with shunt winding ; if this is not 
required, the price is only 


ABOVE ARE CURRENT NET PRICES. 

To summarise, the following advant- 
ages render the ‘*GALVANOSET” 
superior to all other methods :— 


Nothing to get out of order. 

No expense for upkeep. 

Always ready for use. 

Does not require re-charging. 
Nothing to wear out. 

Safe under all circumstances. 
Finest range of adjustment. 

Any desired current. 

Light and portable. 

Costs one farthing per hour to run. 


NATURE (after testing) concludes by 
saying ‘‘would have mz anifold applications 
in all laboratories where small variable 
currents are a See issue of 

Nov. 16, 1916, p. 


Fully described in Catalogue No. 18, 
post free from the SOLE MAKERS :— 


THE MEDICAL SUPPLY ASSOCIATION Ltd. 


(Electrical Department) 


ACTUAL MANUFACTURERS OF SCIENTIFIC ELECTRICAL APPARATUS 


167-185 GRAY’S INN ROAD, LONDON, W.C.1. 


Also at Edinburgh, Glasgow, Dublin, Sheffield, Belfast, Cardiff. 


ENIT 


POTENTIOMETERS 


Switchboard Type, specially suitable _ for 
regulating current and voltage in TRIODE 
DETECTORS and AMPLIFIERS. 


PRICES from 12/9 


Tue ZENITH MANUFAGTURING GO. 


(Sole Makers of the ‘‘ZENITH’’ Patterns) 


Contractors to the Admiralty, War Office, Air Ministry, Post Office, L.C.C., &e. 


ZENITH WORKS, VILLIERS ROAD, 
WILLESDEN GREEN, LONDON, N.W.2 


Phone: Willesden 1115. Telegrams : Voltaohm, Willroad, London. 
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MACMILLAN & CO.’S NEW BOOKS. 


A DICTIONARY OF 
APPLIED PHYSICS 


Edited by SIR RICHARD GLAZEBROOK, K.C.B., D.Sc., F.R.S. 
In 5 Vols. Medium 8vo. Fully Illustrated. £3:3s. net each. Orders for the complete set of five volumes will be 
accepted through a bookseller at the price of £14: 14s. net, payable in advance. 
Vol. I. MECHANICS—ENGINEERING—HEAT. 
ENGINEERING.—“ This encyclopedic work differs from many that have preceded it, in that it is produced by those 
who have worked strenuously and successfully to promote knowledge. Originality of treatment and masterly handling are 
everywhere exhibited.” 


«*, Full descriptive Prospectus post free on application. 
ECOND EDITI 


ON. 

ALTERNATING CURRENT ELECTRICAL ENGINEERING. By PHILIP KEMP, 
M.Sc.Tech., M.I.E.E., author of “Rudiments of Electrical Engineering,” Head of the Electrical 
Engineering Department at the Polytechnic, Regent Street, London. Second Edition. Illustrated. 
8vo. net. 


RADIO-RECEIVING FOR BEGINNERS. By RHEY T. SNODGRASS and VICTOR F. 


CAMP, A.I.R.E. Illustrated. Crown 8vo. 3s. 6d. net. 
SECOND EDITION, COMPLETELY REVISED. 


INTRODUCTION TO THE MATHEMATICAL THEORY OF THE CONDUCTION 
OF HEAT IN SOLIDS. sy u. s. caRSLawW, Sc.D. (Cambridge), D.Sc. (Glasgow), 


F.R.S.E. Second Edition, completely revised. 8vo. 30s. net. 
THE PHILOSOPHICAL MAGAZINE.—*‘ Beyond the many minor improvements which make this new issue of 
the work of 1906 of added value, the considerable additions and the inclusion of a large amount of new material make it of 
real importance as a new work.” 


DISTILLATION PRINCIPLES AND PROCESSES. sy syDNEY YOUNG, D.Sc., 
F.R.S., with the collaboration of Lieut.-Col. E.' Briggs, B.Sc., T. Howard Butler, M.Sc, F.I.C., 
Thos. H. Durrans, M.Sc. F.I.C., the Hon. F. R. Henley, Jas. Kewley, M.A., and Joseph Reilly, D.Sc. 
With 210 Illustrations. 8vo. 4os. net. 
GAS AND OIL POWER.—‘ The book is a mine of information, and well worthy to be added to the libraries of all 
who are interested in the oil and kindred industries.” 


SIXTH EDITION OF VOLUME II. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, FATS AND WAXES. 
By Dr. J. LEWKOWITSCH, M.A., F.I.C. Illustrated. 3 Vols. Medium 8vo. Vol. II. Sixth 
Edition entirely revised by GEORGE H. WARBURTON. 42s. net. 

»*, Previously published. Vol. I. Sixth Edition. 36s. net. 
THE CHEMICAL AGE.—‘‘It isa great boon to have between two covers such a store of information, and Dr. 

Lewkowitsch will always be remembered with gratitude and admiration as the man who first supplied it. In bringing the 

work up to date the editor has earned the thanks of all who are interested in this subject.” 


INORGANIC CHEMISTRY. By T. MARTIN LOWRY, C.BE., F.R.S., D.Sc, Professor of 
Physical Chemistry in the University of Cambridge. Illustrated. 8vo. 28s. net. 

THE TECHNICAL JOURNAL.—‘ It is a modern chemistry in every way. The immense changes of the last 50 
or 60 years both in the study and industrial applications of Chemistry are fully reflected in its pages, and instead of long 
drawn out descriptions of obsolete processes, clear and concise accounts of modern methods are included. . . . It is a book 
which one can whole-heartedly recommend.” 

SECOND EDITION, REVISED AND ENLARGED. 


A DICTIONARY OF CHEMICAL SOLUBILITIES: INORGANIC. First Edition by 


ARTHUR M. COMEY, Ph.D. Second Edition, enlarged and revised by ARTHUR M. COMEY, 
Ph.D., and DOROTHY A. HAHN, Ph.D., Professor of Chemistry, Mt, Holyoke College. 8vo. 
63s. net. 

JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTR Y.—‘‘‘ Comey’ is more than a mere dictionary of 
solubilities ; owing to the“complete character of the work and the very large number of original papers that have been con- 
sulted, of which the source is generally fully indicated, it has become a reference work in inorganic chemistry almost rival- 
ling ‘ Beilstein’ and Richter’s ‘Lexicon’ in the organic division. It is indeed difficult to over-estimate the debt that 
chemists are under to the compilers of such records, or to picture the enormous labour entailed in overhauling the huge 
volume of past and current scientific literature to make the presentation inclusive.” 


PARTS V. AND VI. JUST PUBLISHED. 
A SCHOOL GEOMETRY. By H. S. HALL, M.A,, and F. H. STEVENS, M.A. Crown 8vo. 
2s, 6d. 
«*s Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z. 
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| THE 

RIBBON 
~ ATWOOD 
MACHINE 


gives unequalled results, 
and the method of use 
is sound and practical. 


CUSSONS 


It appeals to Students. 


Please ask for Circular 520. 


G. CUSSONS, LTD., 
The Technical Works, 
MANCHESTER, N.W. 


GREAT MICROSCOPE BARGAIN. 
EXCEPTIONAL OFFER TO STUDENTS. 


We offer a few only of the famous Koristka model Da Microscopes, 
absolutely new, and latest models, list price £32 :7 : 6 (Code Word Imbarco, 
Ref. No. 71), £19. Offer cannot be repeated. Will supply on Deferred 
terms— £4 down, and twelve instalments of £1:77:6—strict approval, 
money back if unsatisfactory. 

Koristka 1922 Da Microscope, circular stage, centring screws, fine 
and coarse adjustment, three eyepieces, two dry objectives, 9”, 3”, and yy” 
oil immersion, triple nosepiece, swing-out Abbe condenser, iris, screw 
adjustment, 60 to rooo magnifications, in case. Further particulars and 
illustrated catalogue detailing same, free. 


THE CITY SALE & EXCHANGE, 
81 ALDERSGATE STREET, LONDON, E.C.1. 


oe SWIFT & SON LT 
Makers of the highest grade 
Microscopes and Accessories. 

Contractors to all Scientific Departments of H.M. Govt. 


‘ARMY’ MICROSCOPE 


Recently redesigned and improved. 
Officially selected for use by the R.A.M.C. 


For spectfications and prices see 
list of new models, post free. 


UNIVERSITY OPTICAL WORKS, 


» 81 TOTTENHAM COURT ROAD, 


LONDON, W.1. 


J. POOLE & CO. 


ESTABLISHED 1854 


SCIENTIFIC & EDUCATIONAL 


BOOKSELLERS 


Second-hand Books at about half published Price. 
New Books for all Examinations. 


ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


104 Charing Cross Road, London, W.C.2 


PRISMATIC BINOCULARS. 
THE RIGHT QUALITY AND RIGHT PRICE. 
Our Special 8 x Prismatic - 70/- 
Our Selected 8 x - 84/- 

10 x - 105/- 
o 12 x 135/- 
i 16 x 165/- 
20 x - 250/- 


PORTABLE TELESCOPES. 
Our Tourist 25 x With Sling 70/- 
» Pan-Tourist 40 x 95/- 
» Super 60 x ” 250/- 


Exchanges and Repairs. 
Lists of Telescopes—Microscopes—Binoculars. 


BROADHURST, CLARKSON & Co. 
NOTE ADDRESS— 
63 FARRINGDON ROAD, LONDON, E.C.1. 


AUTOCLAVES 


J NNe beg to draw attention 
to our new Patent Auto- 
claves with internally fit- 
ting cover, secured perfectly 
gas-tight bv the operation 
of only one central hand 
nut. Made in a variety of 
sizes for pressures up to 
one thousand atmospheres. 


LABORATORY EQUIPMENT. 
Estimates submitted for the complete fit- 
ting-up of laboratories. 
Recent Contracts: Liverpool University ; 
Cotton Research Association; National 
> University, Belgium; Anthrax Research 
Station, etc., etc., etc. 
BROWN & SON 
Alembic Works, Wedmore St. 


Holloway, London, N.19. 


BROWNING’S 


DIRECT VISION SPECTROSCOPES 
LABORATORY SPECTROMETERS 


are unsurpassed for High Dispersion, 
Crisp Definition and Accuracy of 
Workmanship. Delivery from Stock. 


8 page Illustrated Price List, post free. 


JOHN BROWNING (Bsa), Manufacturing Optician, 


37 Southampton Street, Strand, London, W.C.2, 
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Tiger Moth 
: and eggs. 


ROSS STEREO PRISM BINOCULARS 


| 
| and Nature 


up and obtain your knowledge first hand. 
You can dispense with ‘‘ hide-ups’’ and save 
hours of waiting by observing from a safe dis- 
tance birds and beasts in their natural haunts 
and habits with Ross Stereo Prism Binoculars. 
No other glasses give such perfect definition 
or brilliant illumination, two most essential 
factors. 
Obtainadle of all high-class dealers, or 
at our West End Showroom, 13/14 Great 
Castle St., Oxford Circus, London,W.1. 
lilustrated and descriptive booklet 
| post Sree on request. 


If you wish to study nature, you must get close | 


ELECTRIC 
MICROSCOPE LAMP 


Complete with metal hood, Fullolite’’ 


lamp, 5 ft. flex, plug or bayonet fitting as 
desired, £1 2s. 6d. 


Special prices quoted for quantities. 
When ordering please state voltage. 


HAWKSLEY & SONS 
83 Wigmore Street, London, W.1. 


CAMBRIDGE MICROTOMES 


Full particulars in descriptive leaflet 
No. 182 N. 


52 


Made in three patterns. 


UNIVERSAL 
ROCKING 


and 


FREEZING 


The Universal Microtome (as 
illustrated) will cut perfectly 
flat sections of any thickness, 
from 2 microns to 35 microns, in 
steps of | micron, and all sec- 
tions are of uniform thickness. 


INSTRUMENT C9 


45.GROSVENOR PLACE 
LONDON.S.WL 


WORKS 
LONDON & 


Head Office « 
CAMBRIDGE 


& Showrooms 


PRINTED IN GREAT BRITAIN BY R, & R. CLARK, LTD., EDINBURGH. 
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SELF-RECORDING HYGROMETERS 


Size 11 in. x 5 in. x 6 in. 


THE “PEANDAR” METEOROLOGICAL OBSERVER’S HYGROGRAPH is a light pattern instrument for use 


in weather observations, conservatories, etc. The two pens which record the Wet and Dry readings are worked directly off 


the thermostatic coils, and a book of Hygrometrical tables, from which the percentage of humidity can be seen, is supplied 
with each Instrument. To easily distinguish the lines made by the two pens, bottles of ink of different colours are supplied, 
red for the Dry and blue for the Wet. A large water cistern is fitted to the base. The Instrument is mounted on a cast 
aluminium base with hinged copper cover. 


Price complete, with charts for one year R , £12 Oo © 


See Editorial Notice ‘*‘NATURE,’’ July 8, page 52. 


Size I1 in. x 5 in. x 74 in. 


THE “ EDNEY ” HAIR HYGROGRAPH records directly the percentage of humidity in the atmosphere of the room or 

place being tested. The action of this Instrument is caused by the alterations in the length of a string of human hair which 

varies in length with changes in the humidity. This action is transmitted through levers to the pen, which records on the 

chart the actual percentage of humidity. The Instrument is strongly mounted on cast-iron base with hinged copper cover. 
Price complete, with charts for one year £690 ¢ 


New Illustrated Descriptive List of above and other patterns of Hygrographs and Thermographs, 
post free from the Sole Manufacturers : 


PASTORELLI & RAPKIN LTD. 


Established 1750. Contractors to various Departments of H.M. Government. 
Actual Makers also of Thermometers, Barometers, Barographs, Hydrometers, and Standard Meteorological Instruments. 


46 HATTON GARDEN, LONDON, E.C.1. 


Carriage paid and safe delivery guaranteed of all Instruments within the United Kingdom. 
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MACMILLAN & CO.’S NEW BOOKS. 


VOLUME II. JUST PUBLISHED. 
A DICTIONARY OF 
APPLIED PHYSICS 


Edited by SIR RICHARD GLAZEBROOK, K.C.B., D.Sc., F.R.S. 


In 5 Vols. Medium 8vo. Fully Illustrated. £3: 3s. net each. Orders for the complete set of five volumes will be 
accepted through a bookseller at the price of £14: 14s. net, payable in advance. 


Vol. II. ELECTRICITY. 
Previously Published.—Vol. I. MECHANICS—ENGINEERING—HEAT. 


«*, Full descriptive Prospectus post free on application. 


SECOND EDITION. 


ALTERNATING CURRENT ELECTRICAL ENGINEERING. By PHILIP KEMP, 
M.Sc.Tech., M.I.E.E., author of “Rudiments of Electrical Engineering,” Head of the Electrical 
Engineering Department at the Polytechnic, Regent Street, London. Second Edition. Illustrated. 
8vo. 17s. net. . 


RADIO-RECEIVING FOR BEGINNERS. By RHEY T. SNODGRASS and VICTOR F. 


CAMP, A.I.R.E. Illustrated. Crown 8vo. 3s. 6d. net. 
SECOND EDITION, COMPLETELY REVISED. 


INTRODUCTION TO THE MATHEMATICAL THEORY OF THE CONDUCTION 
OF HEAT IN SOLIDS. sy u. s. CARSLAW, Sc.D. (Cambridge), D.Sc. (Glasgow), 


F.R.S.E. Second Edition, completely revised. 8vo. 30s. net. 
THE PHILOSOPHICAL MAGAZINE.—“ Beyond the many minor improvements which make this new issue of 
the work of 1906 of added value, the considerable additions and the inclusion of a large amount of new material make it of 
real importance as a new work.” 


DISTILLATION PRINCIPLES AND PROCESSES. by syDNEY YOUNG, D.Sc., 
F.R.S., with the collaboration of Lieut.-Col. E. Briggs, B.Sc., T. Howard Butler, M.Sc, F.I.C., 
Thos, H, Durrans, M.Sc., F.I.C., the Hon. F. R. Henley, Jas. Kewley, M.A., and Joseph Reilly, D.Sc. 
With 210 Illustrations. 8vo. 4os. net. 

THE GAS WORLD.—* The work is one which will be of the greatest value to chemists and all those whose 
business it is to prepare liquid chemical materials of the purest possible quality. The method described and the sketches 
of apparatus used have evidently been developed and perfected as a result of much detailed experience by very skilful 
workers. Students who need to acquire accurate knowledge of processes of distillation on either a minute or a large scale 
will do well to possess themselves of this book.” 

SIXTH EDITION OF VOLUME II. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, FATS AND WAXES. 
By Dr. J. LEWKOWITSCH, M.A., F.I.C. Illustrated. 3 Vols. Medium 8vo, Vol. II. Sixth 
Edition entirely revised by GEORGE H. WARBURTON. 42s. net. 

»*, Previously published. Vol. I. Sixth Edition. 36s. net. 
THE CHEMICAL AGEL,.—‘‘It isa great boon to have between two covers such a store of information, and Dr. 

Lewkowitsch will always be remembered with gratitude and admiration as the man who first supplied it. In bringing the 

work up to date the editor has earned the thanks of all who are interested in this subject.” 


INORGANIC CHEMISTRY. by T. MARTIN LOWRY, C.BE., F.R.S., D.Sc. Professor of 


Physical Chemistry in the University of Cambridge. Illustrated. 8vo. 28s. net. 

THE TECHNICAL JOURNAL.—‘ It is a modern chemistry in every way. The immense changes of the last 50 
or 60 years both in the study and industrial applications of Chemistry are fully reflected in its pages, and instead of long 
drawn out descriptions of obsolete processes, clear and concise accounts of modern methods are included. . . . It is a book 
which one can whole-heartedly recommend.” 

SECOND EDITION, REVISED AND ENLARGED. 


A DICTIONARY OF CHEMICAL SOLUBILITIES: INORGANIC. First Edition by 
ARTHUR M. COMEY, Ph.D. Second Edition, enlarged and revised by ARTHUR M. COMEY, 
Ph.D., and DOROTHY A. HAHN, Ph.D., Professor of Chemistry, Mt. Holyoke College. 8vo. 
63s. net. 


PARTS V. AND VI. JUST PUBLISHED. 
A SCHOOL GEOMETRY. By H. S. HALL, M.A,, and F. H. STEVENS, M.A. Crown 8vo. 
2s. 6d. 


«*s Send for Macmillan’s Classified Catalogue, post free on application. 
* MACMILLAN & CO., LTD., LONDON, W.C.z2. 
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Recent Scientific and Technical Books 


Volumes marked with an asterisk have been received at ** NATURE” Office. 


Mathematics 


Forsyth, Prof. A. R. The Concomitants (including 
Differential Invariants) of Quadratic Differential Forms 
in Four Variables. (Proceedings of the Royal Society of 
dinburgh, Session 1921-1922, Vol. 42, Part 2, No. 12.) 
up. Roy. 8vo. Pp. 147-212. (Edinburgh: R. Grant and 
Son; London: Williams and Norgate, 1922.) 7s. 4d.* 

Gunther, R. T. Early Science in Oxford. Part 2: 
Jathematics. Demy 8vo. Pp. 1o1. (London: Oxford 
University Press, 1922.) tos. 6d. net.* 

Juvet, Prof. G. Introduction au Calcul tensoriel et 
u Calcul différentiel absolu. Roy. 8vo. Pp. iv+1otr. 
(Paris: A. Blanchard, 1922.) 12 francs.* 

Pearson, Karl, Edited by. Tables of the Incomplete 
!-Function. Computed by the Staff of the Department of 
\pplied Statistics, University of London, University 
College. (Published for the Department of Scientific and 
industrial Research.) 4to. Pp. xxxii+164. (London: 
H.M. Stationery Office, 1922.) 2/. 2s. net.* 

Pryde, J. Chambers’s Seven Figure Logarithms of 
Numbers up to 100,000. Cr. 8vo. Pp. 200. (London 
and Edinburgh: W. and R. Chambers, Ltd., 1922.) 


2s. 6d. 
Salmon-Fiedler. Anaiytische Geometrie des Raumes. 
{ Teil: Elemente und Theorie der Flachen, 2 Ordnung 


5 Auflage, neubearbeitet von K. Kommerell. 1 Lieferung. 
(Leipzig: B. G. Teubner, 1922.) 16s. 

Simon, P. La Recherche des lieux. géométriques en 
géométrie analytique, a l’usage des éléves des classes de 
Mathématiques spéciales et des Etudiants des Instituts 
scientifiques des Facultés des Sciences. Pp. viii +232. 
(Paris: A. Colin, 1922.) 


Mechanics: Mechanical Engineering 


Aeronautical Research Committee. Reports and 
Memoranda. No. 246: Experiments on Model Airships. 
6s. 6d. net. No. 661: Consideration of Airscrew Theory 
in the Light of Data derived from an Experimental 
Investigation of the Distribution of Pressure over the 
Entire Surface of an Airscrew Blade, and also over Aero- 
foils of Appropriate Shapes. 3s.net. No. 689: Canonical 
Forms of the Equations of Motion of an Aeroplane in Still 
and Gusty Air. 9d. No. 752: Some Applications of the 
Vortex Theory of Aerofoils. 9d. No. 767: Calculation 
of the Characteristics of Tapered Wings. 3d. No. 776: 
Load Factors for Commercial Heavier-than-air Craft. 


3d. net. -(London: H.M. Stationery Office, 1922.) 

Allcut, Prof. E. A., and King, C. J. Engineering 
Inspection. Roy. 8vo. Pp. xv+187. (London: G. 
Routledge and Sons, Ltd., 1922.) 15s. net.* 


Mécanique des 


Challéat, Général J., et Thomas, A. 
Tome I. 


affats. (Encyclopédie scientifique.) 2¢ édition. 
Gl. 8vo. Pp. 356. (Paris: G. Doin, 1922.) 

Granzer, Prof. R. Schnellaufende Verbrennungs- 
maschinen, ihr Wesen und Verhalten. 4to. Pp. xii+ 
398. (Berlin: R. C. Schmidt und Co., 1922.) 150 
marks. 

Heap, F. Petrol Cars and Lorries: Describing clearly 
and concisely the Construction and Operation of Modern 
Petrol Vehicles for carrying Passengers, Merchandise, etc. 
(Pitman’s Technical Primers.) Pott 8vo. Pp. xii+111. 
(London : Sir I. Pitman and Sons, Ltd., 1922.) 2s. 6d. net. 


Hirschauer, Capt. L., et Dollfus, Ch. L’Année 
aéronautique. 3° année (192I-1922). Imp. 8vo. Pp. 
vili+128. (Paris: Libr. Dunod, 1922.) 12 francs. 

Leask, A. R. Marine Engines. Demy 8vo. Pp. 


xvi+424. (London: Simpkin, Marshall and Co., Ltd., 
1922.) 21s. net. 
Moore, Capt. S. B. Gears and Gearing. Roy. 8vo. 


Pp. 152. (London: P. Lund, Humphries and Co., 1922.) 
12s. 6d. net. 

Ocagne, M. d’. Vue d’ensemble sur les machines a 
ealculer. Ex. Cr. 8vo. Pp. 69. (Paris: Gauthier- 


Villars et Cie, 1922.) 


sarskild 


Roesler, E. Foérbranningsmaskiner. Med 
8vo. Pp. 


hansyn till anvandningen av flytande bransle. 
viii +254. (Stockholm: H. Lindstahl, 1922.) 15 kr. 

Thompson, G., and Leslie, G. H. Mechanics. 
Part I. Cr. 8vo. Pp. 160. (London: Cassell and Co., 
Ltd., 1922.) -2s. net. 

Wegmann, E. The Design and Construction of Dams : 
Including Masonry, Earth, Rock-fill, Timber, and Steel 
Structures, also the Principal Types of Movable Danis. 
Seventh edition, revised and enlarged. Med. 4to. Pp. 
Xvii + 555 + plates A-Z + plates AA-VV + plates I-III. 
(New York: J. Wiley and Sons, Inc.; London: Chap- 
man and Hall, Ltd., 1922.) 50s. net.* 

Zimmer, G.F. The Mechanical Handling and Storing 
of Material: Being a Treatise on the Automatic and Semi- 
automatic Handling and Storing of Commercial Products. 


Third edition, thoroughly revised. Imp. 8vo. Pp. 
xx +804. (London: C. Lockwood and Son, 1922.) 63s. 
net. ‘ 
Physics: Electrical Engineering 
Air Ministry: Meteorological Office. The Wire- 


less Weather Manual: Being a Guide to the Reception 
and Interpretation of Weather Reports and Forecasts 
distributed by Wireless Telegraphy in Great Britain. 
(M.O. 255.) Med. 8vo. Pp. 24. (London: H.M. 
Stationery Office, 1922.) 9d. net.* 

Allen, Dr. H. S.; Houstoun, Dr. R. A.; Peddie, 
Prof. W. The Magnetic Character of the Quantum ; 
Note on Professor Whittaker’s Quantum Mechanism in 
the Atom; The Importance of Professor Whittaker’s 
Atomic Model and of other Atomic Models. (Proceedings 
of the Royal Society of Edinburgh, Session 1921-1922, 


Vol. 42, Part 2, Nos. 13, 14, 15.) Sup. Roy. 8vo. Pp. 
213-224. (Edinburgh: R. Grant and Son; London: 
Williams and Norgate, 1922.) 1s. 4d.* 

Berthoud, A. La Constitution des atomes. (Collec- 


tion Payot.) Pp. 158. (Paris: Payot et Cie, 1922.) 
4 francs. 

Brown, the late W.G. On the Faraday-Tube Theory 
of Electro-Magnetism. (Proceedings of the Royal Society 


of Edinburgh, Session 1921-1922, Vol. 42, Part 2, No. 16.) 


Sup. Roy. 8vo. Pp. 225-246. (Edinburgh: R. Grant 
and Son; London: Williams and Norgate, 1922.) 
2s. 8d.* 


Chwolson, Prof. O. D. Die Lehre von der strah- 
lenden Energie. (Lehrbuch der Physik. Band 2, Abt. 2.) 
2 Auflage. Herausgegeben von Prof. G. Schmidt. Large 
8vo. Pp.xv+895+3Tafeln. (Braunschweig: F. Vieweg 
und Sohn, 1922.) 240 marks. 

Davidge, H. T., and Hutchinson, R. W. Technical 
Electricity. Fourth edition. Demy 8vo. Pp. xii+514. 
(London: University Tutorial Press, Ltd., 1922.) 10s. 6d.* 

Dubroca, M. L’Erreur de M. Einstein l’inacceptable 
théorie, L’Ether et le principe de relativité. 8vo. Pp. 
49. (Paris: Gauthier-Villars et Cie, 1922.) 4 francs. 
Exner, Prof. F. Vorlesungen iiber die physikalischen 
Grundlagen der Naturwissenschaften. 2 Auflage. 4to. 
Pp. xx +734. (Leipzig und Wien: F. Deuticke, 1922.) 
320 marks. 

Fajans, Prof. Dr. K. Radioaktivitat und die neueste 
Entwicklung der Lehre von den chemischen Elementen. 
4 erweiterte und zum Teil umgearbeitete Auflage. (Samm- 
lung Vieweg, Heft 45.) Pp. 137+14 Tabellen. (Braun- 
schweig: F. Vieweg und Sohn, 1922.) 72 marks. 

Fischer, L. Die Warme ein Gas! Eine neue Theorie der 
Warme und der iibrigen feinen Stoffe. Pp. 61. (Leipzig: 
H. A. Ludwig Degener, 1922.) 

Graetz, Prof. Dr. L. Die 
neuvesten Entwicklung. 6 Vortrage. 
Large 8vo. Pp. viii+1oo. (Stuttgart: 
1922.) 20 marks. 

Graffigny, H. de. Les Electro-aimants et les bobines 
d’induction: leurs principes, piéces constitutives, con- 
struction et applications des appareils. Gl. 8vo. Pp. 
viili+199. (Paris: Libr. Desforges, 1922.) 


Atomtheorie in ihrer 
Vierte Auflage. 
J. Engelhorn, 
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Grube, Prof. Dr. G. Grundziige der angewandten 
Elektrochemie. 8vo. Band 1: Elektrochemie der Lé6- 
sungen. Pp. xii+270. (Dresden und Leipzig: T. 
Steinkopff, 1922.) 70 marks. 

Haldane, Vicomte. Le Régne de la relativité. 
Traduction frangaise par H. de Varigny. Pp. xxvi +590. 
(Paris : Gauthier-Villars et Cie, 1922.) 

Heaviside, O. Electromagnetic Theory. Reissue 
in 3 vols. Demy 8vo. Vol. 1: pp. xxii+466. Vol. 2: 
pp. xvi+547. Vol. 3: pp. 519. (London: Benn Bros., 
Ltd., 1922.) 3 vols., 5/. 5s. net.* 

Holweck, M. F. Recherches expérimentales sur les 
rayons X de grande longueur d’onde. 8vo. Pp. 59. 
(Paris : Masson et Cie, 1922.) 

Kirchberger, P. La Théorie de la relativité exposée 
sans mathématiques. Traduction francaise de M. Thiers. 
Pp. 218. (Paris: Payot et Cie, 1922.) 5 francs. 

Kornerup, T. Musical Acoustics based on the Pure 
Third-System. Translated by Phyllis A. Petersen. Cr. 4to. 
Pp. 56. (Copenhagenand Leipzig: W. Hansen,1922.) 2s.6d.* 

Kraus, Prof. C. A. The Properties of Electrically 
Conducting Systems: Including Electrolytes and Metals. 
(American Chemical Society Monograph Series.) Med. 
8vo. Pp. 415. (New York: Chemical Catalog Co., Inc., 
1922.) 4.50 dollars.* 

Marshall, Dr. J. The Quantum Theory of the 
Secondary Spectrum of Hydrogen. (Proceedings of the 
Royal Society of Edinburgh, Session 1921-1922, Vol. 42, 
Part 2, No. 17.) Sup. Roy. 8vo. Pp. 247-256. (Edin- 
burgh: R. Grant and Son; London: Williams and 
Norgate, 1922.) 1s. 4d.* 

Martens, F. Die Welt als Wirkung strahlender 
Energien. Heft 3: Die Wirkung als Masse und Kraft. 
Die Welt der Zellenliebe. Uber Instinkt, Bewusstsein und 
Seele. Das Leben als Stoffwechsel und Rhythmus. Schlaf 
und Tod. Zahl, Zeit und einiges andere. (Spengler und 
Einstein.) Large 8vo. Pp. 64. (Elberfeld: Selbstver- 
lag; Hofbauer’sche Buchhandlung in Komm., 1922.) 
14.40 marks. 

Mauduit, Prof. A. Machines électriques. (Théorie, 
essais et construction.) Troisiéme édition. Roy. 8vo. 
Pp. xxviii+1180. (Paris: Libr. Dunod, 1922.) 80 francs. 

Moszkowski,A. Einstein. Einblicke in seine Gedan- 
kenwelt. Gemeinverstandliche Betrachtungen iiber die 
Relativitatstheorie und ein neues Weltsystem. Entwickelt 
aus Gesprachen mit Einstein. 8vo. Pp. 240. (Berlin: 
F. Fontane und Co., 1922.) 30 marks. 

National Physical Laboratory, The. Collected 
Researches. Vol. 16, 1921. Med. 4to. Pp. iv +359. 
(London: H.M. Stationery Office, 1921.) 20s. net.* 

Pécheux, Dr. H. Traité d’électricité industrielle. 
8vo. Tome I: Etude des courants électriques continus. 

. 834. 58 francs. Tome II: Etude des courants 
électriques alternatifs. Pp. 376. 25 francs. (Paris: 
Libr. Delagrave, 1922.) 

Pohl, H. Der Betrieb elektrischer Licht- und Kraft- 
anlagen. Ein Handbuch fiir Ingenieure, Elektromonteure, 
Installateure, Betriebsfiihrer, Schalttafelwarter, Kessel- 
warter, Maschinisten, sowie die Besitzer elektrischer 
Anlagen. (Bibliothek der gesamten Technik, Band too.) 
5 Auflage. Small 8vo. Pa viii +133. (Berlin: Dr. M. 
Janecke, 1922.) 40 mark: 

Raman, Prof. C. V. "Matoouter Diffraction of Light. 
Demy 8vo. = x +103. (Calcutta: The University, 1922.) * 

Schlick Raum und Zeit in der gegenwartigen 
Physik. Zar 1 in das Verstandnis der Relativi- 
tats- und Gravitationstheorie. 4 vermehrte und ver- 
besserte Auflage. Pp. vi+108. (Berlin: J. Springer, 
1922.) 48 marks. 

Siebel, K. Die Elektrizitat in Metallen. (Sammlung 
Vieweg 62.) Large 8vo. Pp. v+97. (Braunschweig : 
F. Vieweg und Sohn, 1922.) 12 marks. 

Silbermann, H. Elektrische Behandlung von Gasen. 
8vo. Pp. vii+348. (Leipzig: Dr. M. Janecke, 1922.) 320 
marks. 

Snodgrass, R. T.,and Camp, V.F. Radio Receiving 
for Beginners. Cr. 8vo.. Pp. 99. (London: Macmillan 
and Co., Ltd., 1922.) 3s. 6d. net.* 

Sommerfeld, Prof. Dr. A. Atombau und Spektral- 
linien. 3 Auflage. Large 8vo. Pp. xi+764. (Braunsch- 
weig : F. Vieweg und Sohn, 1922.) 60 marks. 


Tillieux, J. Lecons élémentaires de physique ex 
périmentale selon les théories modernes. Fasc. I. Pp. 
viii+219. (Louvain: Libr. Ceuterick, 1922.) 

Verschoyle, W. D. The Evolution of Atoms and 
| Isotopes. Med. 8vo. Pp. 40. (London: J. J. Kelihe: 
. and Co., Ltd., Craven House, Kingsway, 1922.) 1s. 9d.* 

Yorke, Magnetism and Electricity. New 
edition, completely rewritten. Cr. 8vo. Pp. viii +248 
(London: E. Arnold and Co., 1922.) 5s. net.* 


Chemistry 


Barnett, E. de B., and Thorne, P. C. L. Organic 
Analysis: Qualitative and at (London : 
University of London Press, Ltd., 1922.) 6d. 

Basin, J. Chimie (métalloides) a edeas des éléves 
des classes de seconde C. et D. Pott 8vo. Pp. 218 
(Paris : Libr. Vuibert, 1922.) 

Berman, St. Sktadniki powietrza oraz ich zastoso 
wanie. 8vo. Pp. viii+103. (Warschau: Nkt. ksceg. 
K. Treptego, 1922.) 260 mkp. 

Bernthsen, A. Trattato di chimica organica. 3 edi- 
zione. Puntata I. 8vo. Pp. 280. (Milano: F. Vallardi, 
1922.) 50 lire. 

Brooks, B. T. The Chemistry of the Non-benzenoid 
Hydrocarbons and their Simple Derivatives. 8vo. ; 
612. (New York: Chemical Catalog Co., Inc., 1922.) 


Chimica inorganica. Lezioni tenute ne) 
R. Politecnico di Milano. 8vo. Pp. xii+276. (Milano: 
Libreria C. Tamburini, 1922.) 5 lire. 

Byers, H. G. An Outline of Qualitative Analysis of 
Inorganic Substances, including the Rare Elements. 
Pp. xi+216. (New York: D. Van Nostrand Co., 1922.) 
2 dollars. 

Chazel, Dr. A. Lehrbuch der Chemie und chemischen 
Technologie fiir Handelsakademien. Teil 1. 3 Auflage. 
Large 8vo. Pp. iv+223. (Wien und Leipzig: C. 
Fromme, 1922.) 100 marks. 

7 szcz, T. Gorzelnictwo. Teorja i praktyka. 
Tom II. z 80 rycinami. 4to. xii+417. (War- 
p= Gebethner und Wolff, 1921.) 2200 mkp. 

Cluss, Prof. Dr. A. Brennerei. 2 Auflage. Small 
8vo. Pp. ix+160. (Leipzig: Dr. M. Janecke, 1922.) 
50 marks. 

Coustet, E. Oi en est la Poa: ? (Collection 
des Mises au point.) 8vo. Pp. 282. (Paris: Gauthier- 
Villars et Cie, 1922.) 13 francs. 

Duclaux, J. LesColloides. 2¢édition. Small 8vo. Pp. 
x+306. (Paris: Gauthier-Villars et Cie, 1922.) 10 francs. 

Ehrenstein, Dr. R. Der praktische Chemiker. 
(Sammlung belehrender Unterhaltungsschriften, Band 
77.) 8vo. Pp. vii+76. (Berlin-Wilmersdorf: Herm. 
Paetel, 1921.) 10 marks. 

Ephraim, Prof. Dr. F. Anorganische Chemie: Ein 
Lehrbuch zum Weiterstudium und zum Handgebrauch. 
Large 8vo. Pp. viii +728. (Dresden und Leipzig: 
T. Steinkopff, 1922.) 180 marks. 

Fuchs, W. Der gegenwiartige Stand des Garungs- 
problems. (Sammlung chemischer und chemisch-tech- 
nischer Vortrage, Band 27.) 4to. Pp. 48. (Stuttgart: 
F. Enke, 1922.) 12.50 marks. 

Hackspill, L. La Fixation de l’azote atmosphérique 
et son avenir industriel. (Encyclopédie Léauté, 2¢ série.) 
8vo. Pp. 272. (Paris: Masson et Cie; Gauthier-Villars 
et Cie, 1922.) 14 francs. 

Hahn, Dr. F. Leitfaden der quantitativen Analyse. 
Large 8vo. Pp. viii ye +7 Tafeln. (Dresden und 
Leipzig : T. Steinkopff, 1922.) 50 marks. 

Harabaszewski, J. Cwiczenia laboratorypie z chemji. 
8vo. Pp.118. (Warschau: E. Wende und Ko., 1922.) 
joo mkp. 

Hofmann, Prof. Dr. K. A. Lehrbuch der anorgani- 
schen Chemie. Vierte Auflage. Demy 8vo. Pp. xx +751 + 
7 Tafeln. (Braunschweig : F. Vieweg und Sohn, 1922.) 
300 marks ; 24s.* 

Holmes, Prof. H. N. Laboratory Manual of Colloid 
Chemistry. Med. 8vo. Pp. xii+127. (New York: J. 
Wiley and Sons, Inc. ; London: Chapman and Hall, Ltd., 
1922.) tos. net.* 
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Kingzett, C. T. Chemistry for Beginners and Schools. 
(With Glossary.) Fourth edition. Gl. 8vo. Pp. vii+ 
237. (London: Bailliére, Tindall and Cox, 1922.) 5s. net.* 

Lefebure, V. L’Enigme du Rhin. La stratégie chi- 
mique en temps de paix et en temps de guerre. Traduction 
le anglais par M. Thiers. (Collection de mémoires, 
<tudes et documents pour servir a l’histoire de la guerre 
mondiale.) 8vo. (Paris: Payot et Cie, 1922.) 7.50 
rancs. 

Levene, Dr. P. A. Hexosamines: Their Derivatives, 
and Mucins and Mucoids. (Monographs of the Rocke- 
feller Institute for Medical Research, No. 18.) Sup. Roy. 
Svo. Pp. ii+104. (New York: Rockefeller Institute for 
\ledical Research, 1922.) 1.25 dollars.* 

Levin, Prof. Dr. W. Methodisches Lehrbuch der 
Chemie und Mineralogie fiir Realgymnasien und Ober- 
ealschulen. Teil 1. Large 8vo. 4 Auflage. Pp. 115. 
(Berlin: O. Salle, 1922.) 14 marks. 

Levin, Prof. Dr. W. Methodischer Leitfaden fiir den 
Anfangsunterricht in der Chemie unter Beriicksichtigung 
der Mineralogie. 8 Auflage. 8vo. Pp.iv+168. (Berlin: 
O. Salle, 1922.) 16 marks. 

Levin, Prof. Dr. W., und Briecke, Prof.W. Metho- 
discher Leitfaden der Chemie und Mineralogie fiir Lyzeen 
und hdéhere Madchenschulen sowie fiir den Anfangsunter- 
richt in Studien-anstalten. 5 Auflage. 8vo. Pp. vii+ 
160. (Berlin: O. Salle, 1922.) 18 marks. 

Maxwell, T. B. Etude sur quelques dérivés de la 
Fenchone. 8vo. Pp. 57. (Paris: Masson et Cie, 
1922.) 

Ministry of Munitions and Department of Scientific 
and Industrial Research. Technical Records of Ex- 
plosives Supply, 1915-1918. No. 7: Manufacture of 
Nitric Acid from Nitre and Sulphuric Acid. Imp. 8vo. 
Pp. vi+86. (London: H.M. Stationery Office, 1922.) 
10s. 6d. net.* 

Molinari, Prof. E. Trattato di chimica generale ed 
applicata all’ industria. Vol. 2: Chimica organica. 
Parte seconda. Terza edizione riveduta ed amplicata. 
Med. 8vo. Pp. xv + 625-1406. (Milano: U. Hoepli, 
1922.) 48 lire.* 

Norris, Prof. J. F., and Mark, Prof. K.L. Labora- 
tory Exercises in Inorganic Chemistry. (International 
Chemical Series.) Ex. Cr. 8vo. Pp. x+548 (every 
second page blank). (London: McGraw-Hill Publishing 
Co., Ltd., 1922.) _ ros. net.* 

Péchard, E. Chimie élémentaire. 8vo. Pp. 472 
(Paris : Masson et Cie, 1922.) 

Peters, Dr. F.N. Applied Chemistry. Cr. 8vo. Pp. 
401. (St. Louis, Mo.: C. V. Mosby Co., 1922.) 3.50 
dollars. 

Quartaroli, A. Trattato di chimica generale e in- 
organica. Pp. viii+640. (Florence: G. C. Sansoni, 
1922.) 50 lire. 

Regents Questions and Answers in Chemistry 
covering the requirements of High Schools and College 
Entrance. Pott 8vo. Pp. 94. “(New York: Regents 
Publishing Co., 1922.) 0.60 dollar, 

Rippel, Prof. J. Grundlinien der Chemie fiir Ober- 
realschulen. Teil 2: Organische Chemie. 4 Auflage. 
Svo. Pp. vili+212. (Wien: F. Deuticke, 1921.) 40 
marks. 

Schmatolla, O. Neue Beobachtungen iiber die an- 
organischen Nahrmittel : Die hauptsachlichsten anorgani- 
schen Stiitzen der menschlichen und tierischen Zell- und 
Gefassgebilde. Kali—Phosphorsaure—Magnesia—Kalk 
Natron. Large 8vo. Pp. 32. (Bad Elmen/Gross Salze: 
Selbstverlag, 1922. 8 marks. 

Sears, Prof. W. A_ Systematic Qualitative 
Chemical Analysis : Sie heoretical and Practical Study of 
Analytical Reactions of the more common Ions of In- 
organic Substances. Med. 8vo. Pp. vi+1ig. (New 
York: J. Wiley and Sons, Inc.; London: Chapman and 
Hall, Ltd., 1922.) 8s. 6d. net.* 

Shreve, R. N., in collaboration with Watson, W. N., 
and Willis, A. R. Dyes Classified by Intermediates. 
8vo. Pp. 631. (New York: Chemical Catalog Co., Inc., 


1922.) ro dollars net. 

Toporescu, E. Les Entrainements des corps _— 
par certains précipités. Pp.63. (Paris: Editions de ‘ 
Vie universitaire,” 1922. 


Kurzes Lehrbuch der 

Herausgegeben von 
Qualitative Analyse. 
(Leipzig 


Prof. Dr. F. P. 
analytischen Chemie. In 2 Banden. 
Prof. W. D. Treadwell. Band 1: 
12 Auflage. 8vo. Pp. xiii+540+3 Tafeln. 
und Wien: F. Deuticke, 1922.) 192 marks. 

Utermark, jr., W. L.  Vanille, vanilline, vanille- 
extracten. (Mededeelingen [van het] Koloniaal Instituut 
te Amsterdam, XVII.) 8vo. Pp. iii+116. (Amster- 
dam: Koloniaal Instituut, 1922.) 2.50 ff. 

Villavecchia, Prof. Dr. G. V. Trattato di chimica 
analitica applicata. Metodie norme per |’ esame chimico 
dei principali prodotti industriali ed alimentari. Seconda 
edizione riveduta e aumentata. Vol. 2. Pp. 844. 
(Milano: U. Hoepli, 1922.) 

Vortmann, Prof. Dr. G. Ubungsaufgaben aus der 
quantitativen chemischen Analyse durch’ Massanalyse. 
3 Auflage. Large 8vo. Pp. 64. (Leipzig und Wien: F. 
Deuticke, 1922.) 15 marks. 

Wollaston, T.R. Filtration : An Elementary Treatise 
on Industrial Methods and Equipment for the Filtration 
of Liquids and Gases, for those Concerned with Water 
Supply, Ventilation, and Public Health; Chemists, 
Mechanical Engineers, and Others. (Pitman’s Technical 
Primers.) Pott 8vo. Pp. x+102. (London: Sir I. 
Pitman and Sons, Ltd., 1922.) 2s. 6d. net.* 

Zielinski, W. J. Chemie organiczna. 
tekScie. 8vo. Pp. 81. (Warschau: WNakt. 
Everta i Michalskiego, 1922. 180 mkp. 


Treadwell, 


12 rysunek w 
Trzaski, 


Technology 


Petroleum: Where and How to Find It. 
(Chicago: Modern Mining Books 
London: D. Appleton and Co., 


Blum, A. 
Cr. 8vo. Pp. 367. 
Publishing Company ; 
1922.) 6s. net. 


Broniewski, W. Zasady metalografji. 8vo. Pp. 724. 


(Lw6w: Ksigznica Polska Towarzystwa Nauczyciel 
Szkét Wyzszych, 1922.) 
Conduché, A. Les Progrés de la métallurgie du cuivre. 


(Encyclopédie Léauté, 2° série.) 8vo. Pp. 266. (Paris: 
Masson et Cie ; Gauthier-Villars et Cie, 1922.) 14 francs. 

Dansaert, G. Les Anciennes Faiences de Bruxelles: 
Histoire, fabrication, produits. 4to. Pp. xi + 314. 
(Bruxelles : G. van Oest et Cie, 1922.) 180 francs. 

Day, Dr. D. T., Editor-in-Chief. A Handbook of the 
Petroleum Industry. In 2 vols. Med. 8vo. Vol. 1: 
pp. x+964. Vol. 2: pp. vi+1006. (New York: J. 
Wiley and Sons, Inc. ; London: Chapman and Hall, Ltd., 
1922.) 2 vols., 3/. 15s. net.* 

Department of Scientific and Industrial Research. 
First Report of the Adhesives Research Committee. 
Med. 8vo. Pp. iv+129. (London: H.M. Stationery 
Office, 1922.) 4s. net.* 

Dosch, A. Handbuch zur Berechnung der Feuerungen, 
Dampfkessel, Vorwarmer, Uberhitzer, Warmwasser- 
Erzeuger, Kalorifere, Reservoire usw. 5 Auflage des 
Handbuches zur Berechnung der Feuerungen usw. Von E. 
Brauss. (Bibliothek der gesamten Technik, Band 282.) 
8vo. Pp. vii+111. (Leipzig: Dr. M. Janecke, 1922.) 
40 marks. 

Fichet, M.A. Gazogéne a fusion des cendres. 8vo. 
Pp. 46. (Paris: Société des ingénieurs civils de France, 
1922.) 

Fischer, Prof. Dr. F., Herausgegeben von. Gesam- 
melte Abhandlungen zur Kenntnis der Kohle. Fiinfter 
Band; das Jahr 1920 umfassend. Aus den Arbeiten des 
Kaiser-Wilhelm-Instituts fiir Kohlenforschung in Milheim- 
Ruhr. Pp. viii+696. (Berlin: Gebriider Borntraeger, 
1922. 310 marks. 

Fritsch, J. Fabrication et raffinage des _ huiles 
végétales: Manuel a l’usage des fabricants, raffineurs, 
courtiers et négociants en huiles. 3° édition. Roy. 8vo. 
Pp. xiii+723. (Paris: Libr. Desforges, 1922.) 

Hauge, B. Materiallaere og materialbehandling. 
Utarbeidet for teknologisk instituts kursus for smeder. 
(Statens Sehmohegiame institut.) Pp. 144. (Kristiania: 
H. Aschehoug, 1922.) 4 kr. 

Hebing, C. Olfarbe und Olfarbanstriche. 2 Auf- 
lage. 8vo. Pp. ili +155. (Miinchen: G. D. W. 
Callwey, 1922.) 30 marks. 
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Hebing, C. Praktische Anleitung zur Ausfiihrung der 
Glasitzung in ihren verschiedenen Arten. 3 Auflage. 
Large 8vo. Pp..30. (Miinchen: G. D. W. Callwey, 1922.) 
6 marks. 

Howe, H. M. La Métallographie de l’acier et de la 
fonte. Traduit par Octave Hock. 8vo. Pp. 706+45 
planches. (Paris et Liége: Ch. Béranger, 1922.) 120 
francs. 

Huc, Prof. P. Manuel du tanneur, mégissier, cor- 
royeur. (Bibliothéque Professionnelle.) Pott 8vo. Pp. 
402. (Paris: J.-B. Bailliére et Fils, 1922.) 12 francs.* 

Imperial Institute. Indian Trade Enquiry: Drugs 
and Tanning Materials. Reports on Cinchona Bark and 
Myrobalans. Roy. 8vo. Pp. ix +59. (London: J. 
Murray, 1922.) 4s. net.* 

Kautny, T. Leitfaden fiir Acetylenschweisser. (Ver- 
schmelzen u. Durchbrennen von Metallen.) 6 verb. 
Auflage. Small 8vo. Pp. vi+246. (Halle a. S.: C. 
Marhold, 1922.) 26 marks. 

Kirchner, Prof. E. Die Ganzstoffe der Papier- 
fabrikation. 4to. Pp.iv +342. (Biberach-Riss: Dorn’sche 
Buchhandlung, 1922.) 150 marks. 

Klenner’s Ziegelhiitte. Taschenkalendar fiir die Ton- 
industrie. Small 8vo. Pp. 240. (Miinchen: Verlag der 
“* Siiddeutschen Tonindustrie,”’ 1922.) 10 marks. 

Loewer, Prof. E. Einfiihrung in die Ejisenhiitten- 
kunde. (Brief 1.) Large 8vo. Pp. 24. (Potsdam und 
Leipzig: Bonness und Hachfeld, 1922.) 8 marks. 

Lubkowski, K. Jedynie racjonalne okreslenie ceny 
torf6w opatowych zaleznie od procentu wyzyskanego z 
nich ciepla w praktyce. 8vo. Pp. 54. (Warschau: 
Wyd. ‘‘ Polskie Torfy,”’ 1922.) 320 mkp. 

Ludin, Dr. A. Die Wasserkrafte, ihr Ausbau und ihre 
wirtschaftliche Ausnutzung. Ein technisch-wirtschaft- 
lisches Lehr- und Handbuch. 2 Banden. 4to. Pp. xvi+ 
1405+11 Tafeln. (Berlin: J. Springer, 1922.) 600 
marks. 

Ministére de l’Agriculture. Direction Générale des 
Eaux et Foréts. (2° Partie.) Service des Grandes Forces 
Hydrauliques (Région du Sud-Ouest). Résultats obtenus 
pour le bassin de la Garonne pendant les années 1917-1918. 
Tome 7, Fascicule C. Sup. Roy. 8vo. Pp. 49+65 
Charts. Résultats obtenus pour le bassin de la Garonne. 
Tome 2 bis, Fascicule C. Sup. Roy. 8vo. Pp. iii+44 
Charts. (Paris: Ministére de |’ Agriculture, n.d.) * 

Oortgijsen, M. F. Mortels en beton. 2 druk. (De 
technische School, 11.) 8vo. Pp. 128. (Goes: Ooster- 
baan en Le Cointre, 1922.) 2.25 fl. 

Parnicke, A. Die maschinellen Hilfsmittel der che- 
mischen Technik. 4 Auflage. Large 8vo. Pp. viii + 487. 
(Berlin: P. Parey, 1922.) 250 marks. 

Paszkowski, K. Krétki zarys odlewnictwa Zeliwa. 
tor riycin w tekscie. 8vo. Pp. 127. (Warschau: 
Nak#. Trzaski, Everta i Michalskiego, 1922.) 1200 mkp. 

Pull, E. The Engineering Workshop Handbook. 
Fifth edition, revised and enlarged. Pott 8vo. Pp. 175. 
(London: ©. Lockwood and Son, 1922.) 3s. 6d. net. 

Rothschild, Dr. H. Die siiddeutsche Baumwoll- 
Industrie. 8vo. Pp. 77. (Stuttgart: E. H. Moritz, 
1922.) 25 marks. 

Rustproofing Processes: A Treatise on the Applica- 
tion of Protective Paints and various Zinc-coating and 
Chemical Processes for Resisting or Preventing the Cor- 
rosion of Iron and Steel. (Machinery’s Blue Books.) 
1z2mo. Pp. 59. (New York: The Industrial Press, 
1921.) 0.50 dollar. 

Sargent, A. J. Coalin International Trade. Gl. 8vo. 
Pp. 73. (London: P. S. King and Son, Ltd., 1922.) 
2s. 6d. net. 

Scharroo, P. W. Technisch Woordenboek in 
talen. Nederlandsch — Duitsch — Engelsch — Fransch. 
Small 8vo. I: Beton en gewapend beton. Pp. 250. 
(Amsterdam: Van Mantgen en De Does, 1922.) 3.90 fl. 

Schou, E. Braendselsproblemet i Danmark under og 
efter Verdenskrigen med saerligt Henblik paa Torv ... 
Large 8vo. Pp. 49. (Stockholm: Gunnar Tisell, 1922.) 
2 kr. 

Schramm, H. W. Praktische Anleitung zur Priifung 
aller Malerfarben. (Technische Flugblatter der Deutschen 
Malerzeitung Die Mappe, No. 7.) 2 Auflage. Large 8vo. 
Pp. 39. (Miinchen: G. D. W. Callwey, 1922.) 10 marks. 


Simmons, Prof. H. E. Rubber Manufacture: The 
Cultivation, Chemistry, Testing, and Manufacture of 
Rubber, with Sections on Reclamation of Rubber and 
the Manufacture of Kubber Substitutes. 4to. Pp. 146. 
(London: The Library Press, Ltd., 1922.) 25s. net. 

Simon, E. D., and Fitzgerald, Marion. The Smoke- 
less City. Demy 8vo. Pp. xi+82. (London: Long- 
mans, Green and Co., 1922. Is. 6d.* 

Stadtmuller, Prof. H. Die Schmelzéfen der Eisen-, 
Stahl- und Metallgiesserei. Unter besonderer Beriicksich- 
tigung der Bediirfnisse des Maschinenbaues und der 
gewerblichen Praxis bearbeitet. 2 Auflage. Large 8vo. 
Pp. xi+ 325. (Karlsruhe und Leipzig: F. Gutsch, 1922. 
200 marks. 

Strobino, G. Elementi di tessitura. 8vo. Pp. 295. 
(Turin: S. Lattes e C., 1922.) 15 lire. 

Urquhart, J. W. Steel Thermal Treatment. Demy 
8vo. Pp. xv +336. (London: C. Lockwood and Son, 
1922.) 35s. net.* 

Virgin, R. Z. Mine Management: A _ Practical 
Handbook for Use in Vocational Schools, Mining Colleges 
and Universities. 8vo. Pp. 120. (New York: D. Van 
Nostrand Co., 1922.) 2 dollars. 

Wadleigh, F. R. Coal Manual. Pp. 184. (Cin- 
cinnati: National Coal Mining News, 1922.) 2.50 dollars. 

Walter, G. A. Die geschichtliche Entwicklung der 
rheinischen Mineralfarben-Industrie vom Beginn des 19. 
Jahrhunderts bis zum Ausbruch des Weltkrieges. Ein 
Beitrag zur  rheinischen Industriegeschichte. (Ver- 
Offentlichungen des Archivs fiir Rheinisch-Westfalische 
Wirtschaftsgeschichte, Band 6.) 4to. Pp. xx+204. 
(Essen: G. D. Baedeker, 1922.) 40 marks. 


Meteorology 


Richardson, L. F. Forms whereon to Write the 
Numerical Calculations described in ‘‘ Weather Prediction 
by Numerical Process.”” Demy ato. 23 forms. (Cam- 
bridge : At the University Press, 1922.) 2s.* 


Mineralogy 


Alling, H. L. The Mineralography of the Feldspars. 
8vo. (Rochester, N.Y.: The Author, g01 East Avenue, 
1921.) 1 dollar. 

Berje, F. Di unterirdisze ocrot: Zalc und naft. 8vo. 
Pp. 32. (Warschau: Verlag ‘ Kultur-Liga,” 1922.) 
150 mkp. 

Johannsen, A. Essentials for the Microscopical 
Determination of Rock-forming Minerals and Rocks. In 
thin sections. 4to. Pp. 53. (Cambridge: At the Uni- 
versity Press, 1922.) Its. net. 

Klockmann, F. Lehrbuch der Mineralogie. 7 und 8 
Auflage. Med. 8vo. Pp. xi+667. (Stuttgart: F. Enke, 
1922.) 144 marks. 

Weibull, M. Kortfattad larobok i mineralogi och 
geologi. 5 uppl. 8vo. Pp. 42. (Stockholm: Nord- 
stedt and S6ner, 1922.) 1.20 kr. 

Zeitschrift fiir Kristallographie. Band 57, Heft 1. 
Large 8vo. Pp. 128. (Leipzig: W. Engelmann, 1922.) 
136 marks. 


Geology 


Cole, Prof.G. A.J. Rocks and their Origins. (Cam- 
bridge Manuals of Science and Literature.) Second 
edition. Fcap. 8vo. Pp. vili+175. (Cambridge: At 
the University Press, 1922.) 4s. net.* 

Gregory, Prof. J. W. Evoluffon of the Essex Rivers 
and of the Lower Thames. Demy 8vo. Pp. 68. (Col- 
chester : Benham and Co., Ltd., 1922. 2s. 6d. net.* 

Schaffer, Prof. Dr. F. X. Lehrbuch der Geologie. 
I Teil: Allegemeine Geologie. Zweite und dritte er- 
weiterte Auflage. Pp. x+504. (Wien und Leipzig: F. 
Deuticke, 1922.) 250 marks. 

Tyrrell,G.W. The Pre-Devonian Basement Complex 
of Central Spitsbergen. (Transactions of the Royal 
Society of Edinburgh, Vol. 53, Part 1, No. 10.) Med. 4to. 
Pp. 209-229 +2 plates. (Edinburgh: R. Grant and 
Son; London: Williams and Norgate, 1922.) 4s. 6d.* 
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Zimmermann, A. Die Kalkk6égel bei Innsbruck. 
Ein Fihrer durch ihr Gebiet. Small 8vo. Pp.159. (Inns- 
bruck: Universitats-Verlag Wagner, 1922.) 30 marks. 


Geography: Travel 


Abraham, G. D. 
edition. Cr. 8vo. Pp. 447. 
Ltd., 1922.) 7s. 6d. net. 

Barczewski, W. Kzedne sferycznei geograficzne w 
eodezij. 8vo. Pp. 35. (Warschau: J. Czerniecki, 
g22.) 350 mkp. 

Barns, T. A. The Wonderland of the Eastern Congo : 
Che Region of the Snow-crowned Volcanoes, the Pygmies, 
the Giant Gorilla, and the Okapi. Sup. Roy. 8vo. Pp. 
<xxv +288+plates. (London and New York: G. P. 
Putnam’s Sons, 1922. 31s. 6d. net.* 

Brown, W.C. The Home of Man. Part 5: Austral- 
sia. (New Outlook Geography Series.) Cr. 8vo. Pp. 
122. (London: G. G. Harrap and Co., Ltd., 1922.) 2s. 

Chambers’s Concise Geography of the World. New 
edition. Cr. 8vo. Pp. 160. (London and Edinburgh : 
\W. and R. Chambers, Ltd., 1922.) 2s. 6d. 

Chambers’s New Geography of the World. New 
edition. Cr. 8vo. Pp. 216. (London and Edinburgh : 
W. and R. Chambers, Ltd., 1922.) 2s. 

Dyott, G. M. Silent Highways of the Jungle: Being 
the Record of an Adventurous Journey across Peru to the 
\mazon. Med. 8vo. Pp. 320. (London: Chapman and 
Dodd, 1922.) 25s. net. 

Jagsli, Dr. M. Il Delta della Maggia e la sua vegeta- 
zione. (Commissione fitogeografica della Societa Elvetica 
di Scienze Naturali. Contributi allo Studio Geobotanico 
della Svizzera 10.) Med. 8vo. Pp. 174. (Zurigo, 
Switzerland : Rascher und C., 1922.) 7 francs.* 

Koninklijk Nederlandsch Aardrijkskundig Genoot- 
schap. De Zeeén van Nederlandsch Oost-Indié. Imp. 
8Svo. Pp. ix+507. (Leiden: E. J. Brill, 1922.)* 

Muirhead, F., Edited by. Wales. (The Blue Guides.) 
Feap. 8vo. Pp. lvi+260+22 mapsand plans. (London: 
Macmillan and Co., Ltd.; Paris: Hachette et Cie, 1922.) 
7s. 6d. net. 

Regelsperger, G., Pelleray, E., Froment-Guieysse, 
G. Notre Domaine Colonial, X: L’Océanie francaise. 
jto. * Pp. 158. (Paris: Edition Notre Domaine Colonial, 
1922.) 7.50 francs. 


Swiss Mountain Climbs. Cheaper 
(London: Mills and Boon, 


Palzontology 


Reed, Dr. F.R.C. Devonian Fossils from Chitral and 
the Pamirs. (Memoirs of the Geological Survey of India. 
Palaeontologia Indica, New Series, Vol. 6, Memoir No. 2.) 
Sup. Roy. 4to. Pp. vii+167+16 plates. (Calcutta: 
Geological Survey of India, 1922.) 4 rupees.* 


General Biology: Natural History 


A Woodman. Wild Nature and Country Life. Cr. 
Pp. 159. (London: T. Fisher Unwin, Ltd., 1922.) 
6s. net.* 


Anglade, M. G. Le Role biologique du chlorure de 


sodium dans l’organisme. 8vo. Pp. 66. (Thiers: Impr. 
Favyé, 1922.) 
Dunbar of Mochrum, Lady. The Chow-Chow. 


Second edition. Pp. xi + 78. (London: The Field 


Press, 1922.) 4s. 6d. 

Galippe et Souffland. La vie, de la matiére. Re- 
herches expérimentales. Biologie générale. 8vo. (Paris: 
\. Maloine et fils, 1922.) 10 francs. 

Goldschmidt, R. A. Eine Einfiihrung in die Wissen- 
chaft vom Leben fiir jedermann. Pp. 296. (Leipzig: 
{. Thomas, 1922.) 66 marks. 

Haecker, Prof. Dr. V. 
in der organischen Welt. 


Uber umkehrbare Prozesse 
(Abhandlungen zur theoreti- 
schen Biologie, Heft 15.) Large 8vo. Pp. 39. (Berlin: 
Gebriider Borntraeger, 1922.) 21 marks. 

Hewitt, E. R. Secrets of the Salmon. Roy. 8vo. 
Pp. 172. (New York and London: C. Scribner’s Sons, 
1922.) 42s. net. 


Jackmann, Dr. O. Uber die Vorstellbarkeit der 
direkt bewirkten Anpassungen und der Vererbung erwor- 
bener Eigenschaften durch das Prinzip der virtuellen 
Verschiebungen. Ein Beitrag zur theoretischen Biologie. 
Pp. iv+124. (Berlin: J. Springer, 1922.) 66 marks. 

Job, H. K. The Sport of Bird-Study. Demy 8vo. 
Pp. xiv+312+iv+plates. (New York: The Macmillan 
Co.; London: Macmillan and Co., Ltd., 1922.) 12s. net. 

Job, H. K. How to Study Birds: A Practical Guide 
for Amateur Bird-Lovers and Camera-Hunters. Cr. 8vo. 
Pp. 272. (New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1922.) 7s. net. 

Kranichfeld, H. Die Geltung der von W. Roux und 
seiner Schule fiir die ontogenetische Entwicklung nach- 
gewiesenen Gesetzmassigkeiten auf dem Gebiete der 
phylogenetischen Entwicklung. Ein Beitrag zur Theorie 
der Stammesentwicklung (Theorie des phylogenetischen 
Wachstums). Pp. iv+92. (Berlin: J. Springer, 1922.) 
57 marks. 

Lamont, A. On the Development of the Feathers of 
the Duck during the Incubation Period. (Transactions 
of the Royal Society of Edinburgh, Vol. 53, Part 1, No. 
11.) Med. 4to. -Pp. 231-240+1 plate. (Edinburgh: 
R. Grant and Son; London: Williams and Norgate, 
1922.) 2s.* 

Lydekker, R., Edited by. Royal Natural History. 
Reissue. 6 vols. Roy. 8vo. (London: F. Warne and 
Co., 1922.) Half morocco, 147s. net; cloth, 105s. net. 

Ruzicka, Prof. Dr. V. Die allgemeine Biologie als 
Lehrgegenstand des medizinischen Studiums Ein Gut- 
achten vorgelegt den Regierungen Mitteleuropas. Pp. 
ii+30. (Berlin: J. Springer, 1922). 18 marks. 

Williamson, H. The Lone Swallows. Demy 8vo. 
Pp. ix+245. (London: W. Collins, Sons and Co., Ltd., 
1922.) 7s. 6d. net.* 

Willis, Dr. J. C. Age and Area: A Study in Geo- 
graphical Distribution and Origin of Species. With 
Chapters by Hugo de Vries, H. B. Guppy, Mrs. E. M. 
Reid, Dr. James Small. Demy 8vo. Pp. x 
(Cambridge : At the University Press, 1922.) 14s. net.* 


+ 259. 


Botany: Horticulture: Forestry 


Board of Education. The Botany Gardens of the 
James Allen’s Girls’ School, Dulwich: Their History 
and Organisation. (Educational Pamphlets, No. 41: 
Educational Experiments in Secondary Schools, No. 5.) 
Demy 8vo. Pp. 52. (London: H.M. Stationery Office, 
1922.) 2s. net.* 

Hooker, Sir W. J. Icones Plantarum: Figures, with 
brief descriptive Characters and Remarks, of New and 
Rare Plants. Fifth series. Vol. 1, Part 4. 8vo. (Lon- 
don: Dulau and Co., Ltd., 1922.) os. net. 

Lohnis,M.P. Onderzoek over Phytophthora Infestans 
(Mont.) de by. Op de Aardappelplant. Med. 8vo. Pp. 
96+6 plates. (Wageningen: H. Veenman, 1922.) * 

Ministry of Agriculture and Fisheries. Sectional 
Volume No. 1: Collected Leaflets on Fungus Pests and 
Allied Diseases of Fruit Trees. Demy 8vo. Pp. 60+ 
plates. 8d. net. Sectional Volume No. 2: Collected 
Leaflets on Insect Pests of Fruit Trees. Demy 8vo. Pp. 
100+plates. 1od. net. (London: Ministry of Agri- 
culture and Fisheries, 10 Whitehall Place, 1921.) * 

Pescott, E. E. The Dahlia in Australia. Gl. 8vo. 
Pp. 122. (London: Whitcombe and Tombs, Ltd., 1922.) 
3s. 6d. net. 

Rea, C. British Basidiomycete : 
Larger British Fungi. (Published under the auspices of 
the British Mycological Society.) Demy  8vo. Pp. 
xii+7099. (Cambridge: At the University Press, 1922.) 
30s. net.* 

Ridley, H. N. 


A Handbook to the 


The Flora of the Malay Peninsula, 
Vol. 1: Polypetale. Demy 8vo. Pp. xxxv +18, 
(London: L. Reeve and Co., Ltd., 1922.) 3. 3s. net.* 

Sargent, C.S. Manual of the Trees of North America 
(exclusive of Mexico). Second edition. Demy 8vo. 
Pp. xxvii+g910. (London: Constable and Co., Ltd., 
1922.) 45s. net. 
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Schonland, Prof. S. Introduction to South African 
Cyperacee. (Botanical Survey of South Africa, Memoir 
No. 3.) Med. 8vo. Pp. 72+80 plates. (Pretoria: 
Department of Agriculture, 1922.) Ios. 6d.* 

Stout, Mrs.C.H. The Amateur’s Book of the Dahlia. 
Demy 8vo. Pp. xx+314. (London: W. Heinemann, 
1922.) 10s. 6d. net. 

Troup, Prof. R. S. Report on Forestry in Kenya 
Colony. Fecap. folio. Pp. 47. (London: Crown Agents 
for the Colonies, 1922.) 5s.* 

Troup, Prof. R. S. Report on Forestry in Uganda. 
Feap. folio. Pp. 39. (London: Crown Agents for the 
Colonies, 1922.) 5s.* 

Wright, H. J. Plant Pests and Parasites: Prevent- 
ives and Remedies. (‘‘ Country Life ’’ Booklets.) Gl. 
8vo. Pp. 32. (London: ‘Country Life,” Ltd.; G. 
Newnes, Ltd., 1922.) 9d. net.* 


Zoology 


Abel, O. Lebensbilder aus der Tierwelt der Vorzeit. 
Pp. vii +639. (Jena: G. Fischer, 1922.) 120 marks. 

Ditmars, R. L. Reptiles of the World: Tortoises 
and Turtles, Crocodilians, Lizards and Snakes of the 
Eastern and Western Hemispheres. Med. 8vo. Pp. 
xviii + 373 +89 plates. (New York: The Macmillan Co. ; 
London: Macmillan and Co., Ltd., 1922.) 18s. net.* 

Houlbert, C. Les Coléoptéres d’Europe: France et 
régions voisines. (Encyclopédie scientifique.) Tome 2. 
Pp. 340 + 30 plates. Tome 3. Pp. 297 + 30 plates. 
(Paris: G. Doin, 1922.) 12 francs le vol. 

Krieg, Dr. H. Die Prinzipien der Streifenzeichnung 
bei den Saugetieren. Abgeleitet aus Untersuchungen an 
den Einhufern. Pp. iv+102. (Berlin: J. Springer, 
1922.) 75 marks. 


Agriculture 


Bailey, L. H., Edited by. Cyclopedia of Farm Animals. 
Imp. 8vo. Pp. xvi+708+25 plates. (New York: The 
Macmillan Company ; London: Macmillan and Co., Ltd., 
1922.) 25s. net.* 

Bailey, L. H., Edited by. Cyclopedia of Farm Crops : 
A Popular Survey of Crops and Crop-making Methods in 
the United States and Canada. Imp. 8vo. Pp. xvi+ 
699 + 25 plates. (New York: The Macmillan Company ; 
London: Macmillan and Co., Ltd., 1922.) 25s. net.* 

Barthel, Chr. Den II Thule Ekspedition til Grgnlands 
Nordk) st 1916-18. Nr. 1: Recherches bactériologiques 
sur le sol et sur les matiéres fécales des animaux polaires 
du Groénland septentrional. Sup. Roy. 8vo. Pp. 75. 
(Kgbenhavn: Bianco Lunos Bogtrykken, 1922.)* 

Dmochowski, R. Podre¢gznik naukionawoZzeniu. Tom 
I. Wyd. 2. 8vo. Pp. 401. (Warschau: Selbstverlag 
des Verfassers, 1922.) 1300 mkp. 

Girard, A.-Ch. Les Engrais. Emploi raisonné et 
lucratif. (Nouvelle Bibliotheque du cultivateur.) 8vo. 
Pp. 164. (Paris: Librairie agricole de la ‘“ Maison 
rustique,’’ 1922.) 4.50 francs. 

Greaves, J. E. Agricultural Bacteriology. 8vo. Pp. 
437. (Philadelphia: Lea and Febiger, 1922.) 4 dollars. 

Heinrich, Prof.Dr.R. Diinger und Diingen. Anleitung 
zur praktischen Verwendung von Stall- und Kunstdiinger. 
8 Auflage. Herausgegeben von Dr. O. Nolte und Dr. M. 
Heinrich. 8vo. Pp. vili+174. (Berlin: P. Parey, 1922.) 
38 marks. 

McKay, Dr. G. L., and Larsen, Prof. C. Principles 
and Practice of Butter-making. Third edition, largely 
rewritten. Med. 8vo. Pp. xiv+4o05. (New York: J. 
Wiley and Sons, Inc. ; London: Chapman and Hall, Ltd., 
1922.) 15s. net.* 

Ministry of Agriculture and Fisheries. Sectional 
Volume No. 3: Collected Leaflets on Cultivation and 
Diseases of Potatoes. Demy 8vo. Pp. 69+plates. 84d. 
net. Sectional Volume No. 4: Collected Leaflets on 
Fruit: Its Cultivation, Marketing and Preservation. 
Demy 8vo. Pp. 155+plates. Is. 6d. net. Sectional 
Volume No. 5. Collected Leaflets on Diseases of Animals. 
Demy 8vo. Pp. 101+plates. 1s.net. Sectional Volume 


No. 6: Collected Leaflets on Weeds. Demy 8vo. Pp. 


86+plates. 8d. net. (London: Ministry of Agricultur 
and Fisheries, 1o Whitehall Place, 1922.)* 

Pouget, I., Amalric et Léonardon. Esquisse agrono 
mique et agrologique de la région de Sétif. 4to. Pp. 73 
(Alger: J. Carbonel, 1922.) 

Risler, E., et Wery, G. 
des terres. (Encyclopédie agricole.) 4° édition. Gl. 8vo 
Pp. 384. (Paris: J.-B. Bailliére et fils, 1922.) 

Romell, Lars-Gunnar. Luftvaxlingen I Marken son 


Ekologisk Faktor : Die Bodenventilation als Okologische: 


Faktor. (Meddelanden fran Statens Skogsférséksanstalt 
Halfte 19, N:r 2.) Sup. Roy. 8vo. Pp. 125-359. (Stock 
holm : Centraltryckeriet, 1922.)* 


Rouest, L. Le Soja et son lait végétal: Application: 


agricoles et industrielles. (Bibliotheque de techniqu 
agricole moderne.) 8vo. Pp.iv+157. (Paris: C. Amat 
1921.) 10 francs. 

Scheffer, Dr. F. A. Leitfaden der Chemie fiir Land 


wirte. 2 Auflage. Large 8vo. Pp. 189. (Hannover: 


M. und H. Schaper, 1921.) 31 marks. 
Wright, D., jr. 
Acids and Minerals and their probable relation to th« 


Decomposition of Minerals by Bacteria. (Publications in 
Agricultural Science, vol. 4, No. 10.) 4to. (Berkeley, 


Cal.: University of California Press, 1922.) 1.25 dollars 
Wygoda, B. Nawozy naturalne. 8vo. Pp. 64 
(Lwéw : Spétka nak?. “‘ Odrodzenie,’”’ 1922.) 


Anatomy: Physiology 


Docker, F.E.M. The Diet Essential to Health: The 
value of vitamines. Demy 8vo. Pp. 20. (London: Re- 
d. 


search and Information Bureau, 1922.) 6 


Forster, Prof. A. La Voite tarsienne transversale : 


sa formation et son mécanisme. (6° fascicule des ‘“‘ Ar 
chives de Morphologie générale et expérimentale.”’) 8vo 
Pp. 188. (Paris: G. Doin, 1922.) 20 francs. 
Haviland, Mary S. The Most Wonderful House in 
C1 
. 204. (London: J. B. Lippincott Co., 1922. 
4s. 6d. net. ‘ 

Morton, Dr. W. C. The Language of Anatom), 
Edited, with an Introduction, by Robert Bridges. Co 
respondence, etc. (S.P.E. Tract No. 9.) Demy 8vo 
Pp. 27. (Oxford: Clarendon Press, 1922.) 2s. 6d. net. 

Nageotte, Prof. J. L’Organisation de la matiére dans 
ses rapports avec la vie: Etudes d’anatomie général 
et de morphologie expérimentale sur le tissu conjoncti! 
etle nerf. Roy. 8vo. Pp. vi+560+4 planches. (Paris: 
F. Alcan, 1922.) 50 francs.* 

Waller, Dr. A. D. The Electrical Action of th 
Human Heart. Edited by A. M. Waller. 8vo. Pp. 111 
(London: University of London Press, Ltd., 1922 
7s. Od. net. 


Anthropology: Ethnography 


Ameghino, F. Obras completas y correspondenci 
Cientifica. Vol. 3: La Antigiiedad del hombye en |! 
Plata. Dirigida por A. J. Torcelli. Sup. Roy. 8vo. P; 
821. (La Plata: Taller de Impresiones Oficiales, 1915. 

Bouchié de Belle, E. La Macédoine et les Mac 
doniens. Pp. 303. (Paris: A. Colin, 1922.) 7 francs. 

Macmichael, H. A. A History of the Arabs in the 
Sudan: and some Account of the People who precede: 
them and of the Tribes inhabiting Darfir. Med. 8vo. 
Vol. I: pp. xxii+347. Vol. 2: pp. vili+488. (Cam 
bridge: At the University Press, 1922.) 2 vois., 4/. 10 
net.* 

Malinowski, Dr. B. Argonauts of the Wester 
Pacific : An Account of Native Enterprise and Adventu: 
in the Archipelagoes of Melanesian New Guinea. Ro) 
8vo. Pp. xxxii+527+plates. (London: G. Routledg 
and Sons, Ltd.; New York: E. P. Dutton and Co., 1922 
ais. net.* 

Rivers, Dr. W. H. R., Edited by. Essays on tl 
Depopulation of Melanesia Ex. Cr. 8vo. Pp. xx+11 
(Cambridge : At the University Press, 1922.) 6s. net.* 


Drainage et assainissement 


Equilibrium Studies with certain 
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Philosophy: Psychology 


Achille-Delmas, F., et Boll, M. La Personnalité 
humaine: son analyse. (Bibliothéque de Philosophie 
scientifique.) Pott 8vo. Pp. 284. (Paris: E. Flam- 
marion, 1922.) 7.50 francs. 

Aristotle. On Coming-to-be and Passing-away. (De 
Generatione et Corruptione.) A Revised Text. With an 
{Introduction and Commentary by H. H. Joachim. Med. 
8vo. Pp. xxxviii+296. (Oxford: Clarendon Press; 
London : Oxford University Press, 1922.) 32s. net. 

Bergson, H. Durée et simultanéité: a propos de la 
théorie d’Einstein. Cr. 8vo. Pp. viii+245. (Paris: 
F. Alcan, 1922.) 8 francs net.* 

Bingham, H. C. Visual Perception of the Chick. 
(Behavior Monographs, Vol. 4, No. 4, Serial No. 20.) 
Sup. Roy. 8vo. Pp.vi+104. (Baltimore, Md.: Williams 
and Wilkins Co., 1922.) 1 dollar.* 

Brunschvicg, Prof. L. L’Expérience humaine et la 
causalité physique. (Bibliothéque de Philosophie con- 
temporaine.) Demy 8vo. Pp. xvi+625. (Paris: F. 
Alcan, 1922.) 30 francs.* 

Cody,S. Howto Deal with Human Nature in Business. 
Fourth edition. Cr. 8vo. Pp. 488. (London: Funk 
and Wagnalls Co., 1922.) 8s. 6d. net. 

Coupin, H. Les Petites Idées des grosses bétes. Pott 
8vo. Pp. 320. (Paris: A. Fayard et Cie, 1922.) 6.50 francs. 

Dalziell, F. G. The Truth of Life and Professor 
Einstein’s Theory. Demy 8vo. Pp. 21. (London: 
Whitcombe and Tombs, Ltd., 1922.) 9d. 

Drennan, C. M. The Spirit of Modern Criticism : 
An Essay on Judicial Pragmatism. Demy 8vo. Pp. 
vili+112. (London: University Tutorial Press, Ltd., 
1922.) 2s. 6d. 

Endara, J. José Ingenieros y el porvenir de la 
filosofia. 2¢ édition. Pott 8vo. Pp. 100. (Buenos- 
Aires: Agencia general de Libreria, 1922.) 

Freud, S. Wit and its Relation to the Unconscious. 
Authorised English edition, with Introduction by A. A. 
Brill. 8vo. Pp. 397. (London: Kegan Paul and Co., 
Ltd., 1922.) 12s. 6d. net. 

Hoffmann, Dr. H. Vererbung und Seelenleben. Ein- 
fiihrung in die psychiatrische Konstitutions- und Verer- 
bungslehre Pp. vi+258. (Berlin: J. Springer, 1922.) 
186 marks. 

Homo, L. Problémes sociaux de jadis et d’a présent. 
(Bibliothéque de Philosophie scientifique.) Pott 8vo. 
. 285. (Paris: E. Flammarion, 1922.) 7.50 francs. 

Kingsland, W. Our Infinite Life. Cr. 8vo. Pp. 200. 
(London: G. Allen and Unwin, Ltd., 1922.) 6s. 6d. net. 

Kretschmer, Dr. E. K6érperbau und Charakter. 
Untersuchungen zum Konstitutionsproblem und zur Lebre 
von den Temperamenten. Zweite, vermehrte und ver- 
besserte Auflage. Pp. viii+196. (Berlin: J. Springer, 
1922.) 84 marks. 

Luce, A. A. Bergson’s Doctrine of Intuition: The 
Donnellan Lectures for 1921. Cr. 8vo. Pp. 122. (Lon- 
don: S.P.C.K., 1922.) 4s. 6d. 

Munson, E. L. The Management of Men: A Hand- 
book on the Systematic Development of Morale and the 
Control of Human Behaviour. Prepared with the literary 
assistance of Arthur H. Miller. 8vo. Pp. 814. (London: 
G. G. Harrap and Co., Ltd., 1922.) 21s. net. 

Paton, S. Human Behaviour in Relation to the Study 
of Educational, Social, and Ethical Problems. Roy. 8vo. 
Pp. 465. (London: G. Allen and Unwin, Ltd., 1922.) 
21s. net. 

Roloff. Vergleichend psychologische Untersuchungen 
iiber kindliche Definitionsleistungen. Pp. vi + 2 
Tafeln. (Leipzig: J. A. Barth, 1922.) 10 francs. 

Rougier, Prof. L. Philosophy and the New Physics : 
An Essay on the Relativity Theory and the Theory of 
Quanta. Authorised translation from the Author’s Cor- 
rected Text of ‘‘ La Matérialisation de l’Energie”’ by Prof. 
M. Masius. Cr. 8vo. Pp. xv+159. (London: G. Rout- 
ledge and Sons, Ltd., 1922.) 6s. net.* 

Russell, B. Le Mysticisme et la logique. Traduit de 
anglais par J. de Menasce. Pott 8vo. Pp. 160. (Paris: 
Payot et Cie, 1922.) 4.50 francs. 


Sopp, Dr. A. Suggestion und Hypnose. Ihr Wesen, 
ihre Wirkungen und ihre Bedeutung als Heilmittel. 3 
Auflage. Pp. viili+75. (Leipzig: C. Kabitzsch, 1922.) 
2 francs. 

Stern, W., und Wiegmann, O. Methodensammlung 
zur Intelligenzpriifung von Kindern und Jugendlichen. 
2 Auflage. Pp. xii+316. (Leipzig: J. A. Barth, 1922.) 
7.50 francs. 

Woods, Charlotte E. The Self and its Problems: 
The Blavatsky Lecture for 1919. Cr. 8vo. Pp. 183. 
(London: Theosophical Publishing House, 1922.) 3s. 6d. 


Bacteriology: Hygiene 


Broeke, A. L. van den. Het drinkwateronderzoek. 
(Polytechnische Bibliothek 43.) 8vo. Pp. 26. (Amster- 
dam: Van Mantgen en De Does, 1922.) 0.60 fl. 

Klut, Prof. Dr. H. Untersuchung des Wassers an 
Ort und Stelle. 4 Auflage. 8vo. Pp. vii+189. (Berlin: 
J. Springer, 1922.) 45 marks. 

League of Nations. European Health Conference 
held at Warsaw from March 2oth to 28th, 1922. Fcap. 
folio. Pp. 41. (London: Constable and Co., Ltd., 
1922.) 2s. 6d. net.* 


Medicine: Surgery 


Arderne, Master John, Surgeon of Newark. De 
Arte Phisicali et de Cirurgia. Dated 1412. Translated 
by Sir D’Arcy Power from a Transcript made by Eric 
Millar. From the Replica of the Stockholm Manuscript 
in the Wellcome Historical Medical Museum. Cr. 4to. 
Pp. xii+6o0. (London: J. Bale, Sons, and Danielsson, 
Ltd., 1922.) tos. 6d. net. 

Ashby, Dr. H. T. Infant Mortality. (Cambridge 
Public Health Series.) Second edition. Demy §8vo. 
Pp. xii+224. (Cambridge: At the University Press, 
1922.) 15s. net.* 

Ashby, H., and Wright, G. A. Diseases of Children. 
Revised by H. T. Ashby and C. Roberts. Sixth edition. 
8vo. Pp. 769. (London: Oxford University Press, 
1922.) 42s. net. 

Ballance, Sir C. A. A Glimpse into the History of 
the Surgery of the Brain: The Thomas Vicary Lecture 
delivered before the Royal College of Surgeons of England 
on December 8th, 1921. Demy 8vo. Pp. iv+TIio. 
(London : Macmillan and Co., Ltd., 1922.) Ios. 6d. net. 

Barker, L. F., Edited by. Endocrinology and 
Metabolism. 4 vols. Roy. 8vo. (London: D. Appleton 
and Co., 1922.) 240s. net. 

Biesalski, K. Leitfaden der Kriippelfiirsorge. 
2 Auflage. Pp. 112. (Leipzig: L. Voss, 1922.) 4.40 
francs. 

Brauer, Prof. Dr. L., Schroder, Dr. G., und 
Blumenfeld, Prof. Dr. F., Herausgegeben von. Hand- 
buch der Tuberkulose. In 5 Banden. Band 4. Pp. 
iii+780+14 Tafeln. (Leipzig: J. A. Barth, 1922.) 
35 francs. 

Brinkley, J. R. The Brinkley Operation. Cr. 8vo. 
(Chicago : Sydney B. Flower, 1922.) : 

Crocket, J. Physical Examination of the Chest : with 
special reference to Pulmonary Tuberculosis. Including 
a chapter on Tuberculosis of the Larynx. Cr. 8vo. Pp. 
259. (London: H. K. Lewisand Co., Ltd., 1922.) 9s. net. 

Friesicke, Dr. G., Capeller, Dr. W., Tschirch, 
Dr.A. Rezepttaschenbuch. 4 Auflage. 8vo. Pp. vii + 108. 
(Jena: G. Fischer, 1922.) 18 marks. : 

Fuller, H.C. The Story of Drugs: A Popular Exposi- 
tion of their Origin, Preparation, and Commercial Im- 
portance. 8vo. Pp. 358. (New York: The Century 
Co., 1922.) 3 dollars. 

Glassner, Dr. G. General-Katalog fiir Apotheken, 
Drogerien und Grossdrogenhandlungen. 18 Auflage. 
4to. Pp. ii+133. (Berlin: Dr. G. Glassner; Witten- 
berg: A. Ziemsen, 1921.) 80 marks. 

Goldberg, Dr. Kleine Urologie: Leitfaden zur 
Erkennung und Behandlung der Krankheiten der Harn- 
wege. Pp. vii+140+3 Tafeln. (Leipzig: C. Kabitzsch, 
1922.) 7 francs. 

Greimer, Dr. K. Handbuch des praktischen Desin- 
fektors. Ein Leitfaden fiir den Unterricht und ein 
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Nachschlagebuch fiir die Praxis. 2 Auflage. 8vo. Pp. 
xxii+197+8 Tafeln. (Dresden und Leipzig: Th. Stein- 
kopff, 1922.) 45 marks. 

Haldane, Dr. J. S. Respiration. (Silliman Memorial 
Lectures.) Med. 8vo. Pp. xviii+427. (New Haven: 
Yale University Press; London: Oxford University 
Press, 1922.) 28s. net.* 

Hepburn, M. L. The Ophthalmology of General 
Practice. 8vo. Pp. 195. (London: Cassell and Co., 
Ltd., 1922.) 12s. 6d. net. 

Hilton- -Simpson,M.W. Arab Medicine and Surgery : 
A Study of the Healing Art in Algeria. Demy 8vo. 

viii +96+8 plates. (London: Oxford University Press, 
1922.) 10s. 6d. net.* 

Kelly, H. A., and Burnam, C. F. Diseases of the 
Kidneys, Ureters, and Bladder. 2 vols. Roy. 8vo. 
(London: D. Appleton and Co., 1922.) 63s. net. 

Kerr, J. M.M. Clinical and Operative Gynaecology. 
(Oxford Medical Publications.) Roy. 8vo. Pp. 832. 
(London: H. Frowde and Hodder and Stoughton, 1922.) 
50s. net. 

Koskowski, B. Receptura czyli prawidta przepisy- 
wania i przyradzania lek6w. Z 46 rysunkami w tekscie. 
2 Wyd. 8vo. Pp.v+288. (Warschau: Nak?. Trzaski, 
Everta i Michalskiego, 1922.) 1500 mkp. 

Laurens, Dr. G. Oto-rhino-laryngology for the 
Student and Practitioner. Authorised English transla- 
tion of the fourth revised French edition, by H. Clayton 
Fox. Second English edition. 8vo. Pp. 352. (Bristol: 
J. Wright and Sons, Ltd., 1922.) 17s. 6d. net. 

Lemoine, G. H. Les Services d’hygiéne, 1914-18. 
(Les Questions du temps présent.) Gl. 8vo. Pp. iii +280. 
(Paris: F. Alcan, 1922.) 10 francs.* 

Leszczynski, R. Zarys farmakologji. 8vo. Pp. 209. 
(Lw6w: Ksigznica Polska Towarzystwa Nauczyciel 
Szkét Wyzszych, 1922.) 960 mkp. 

Luys, Dr. G. A Text-book on Gonorrhea and its 
Complications. Translated and edited by A. Foerster. 
Third revised edition. Roy. 8vo. Pp. 380. (London: 
Bailliére, Tindall and Cox, 1922.) 21s. net. 

Macdonald, D. M. The Students’ Pocket Prescriber 
and Guide to Prescription Writing. Seventh edition. 
32mo. Pp. 200. (Edinburgh: E. and S. Livingstone, 
1922.) 3s. net. 

Mackenzie, Sir J. L’Avenir de la médecine. 
par le Dr. F. Frangone. 8vo. Pp. viii +272. 
F. Alcan, 1922.) 12 francs. 

Martius, Dr. H. Das réntgentherapeutische Instru- 
mentarium. (Handbuch der gesamten medizinischen 
Anwendungen der Elektrizitat einschliesslich der Rént 
genlehre. Band 3, Teil 2, Lieferung 1. 4to. Pp. 62. 
(Leipzig: Dr. W. Klinkhardt, 1922.) 30 marks. 

Pottenger, F. M. Symptoms of Visceral Disease. 
Second edition. Roy. 8vo. Pp. 357. (London: H. 
Kimpton, 1922.) 28s. net. 

Rodenhuis, J. Handleiding bij het onderzoek naar 
protozoén in de menschelijke faeces voorkomend. (Mede- 
deelingen [van het] Koloniaal Instituut, XVI.) 8vo. 
Pp. iv +68 +8 Tafeln. (Amsterdam: Koloniaal In- 
stituut, 1922.) 3 fl. 

Rosenthaler, Prof. Dr. L. Qualitative pharma- 
zeutische Analyse. Eine Anleitung fiir Studierende der 
Pharmazie und Apotheker. 8vo. Pp. viii+1g2. (Stutt- 
gart: F. Enke, 1922.) 54 marks. . 

Salés, G. Etudes chimiques et expérimentales sur 
l’étiologie du choléra infantile et de l’athrepsie, rdéle de 
l’entérocoque. 8vo. Pp.194. (Paris: Libr. Ollier-Henry, 
1922.) 7 francs. 

Schreus, Dr. H. Th. Grundlagen der Dosimetrie 
der R6éntgenstrahlen. (Handbuch der gesamten medi- 
zinischen Anwendungen der Elektrizitat einschliesslich 
der Roéntgenlehre. Band 3, Teil 2, Lieferung 2.) 4to. 
Pp. 4+63-156. (Leipzig: Dr. W. Klinkhardt, 1922.) 
45 marks. 

Seifert, Prof. Dr. O. Die Nebenwirkungen der 
modernen Arzneimittel, Neuere Arzneimittel in ihrer 
Zusammensetzung mit besonderer Beriicksichtigung ihrer 
Nebenwirkungen. Teil2. 4to. Pp. iii+137. (Leipzig: 
C. Kabitzsch, 1922.) 5 francs. 

Signeux, H. Contribution a l’étude de 1’intoxication 
carnée. 8vo. Pp.50. (Paris: Libr. Ollier-Henry, 1922.) 
3 francs. 


Traduit 
(Paris : 


H.M. Stationery Office, 1922.) 


Singer, C. Greek Biology and Greek Medicine. 
(Chapters in the History of Science, I.) Cr.8vo. Pp. 128. 
(Oxford : Clarendon Press, 1922.) 2s. 6d. net.* 

Singer, Dr.C. The Discovery of the Circulation of the 
Blood. (Classics of Scientific Method.) Cr. 8vo. Pp. x 
(London: G. Bell and Sons, Ltd., 1922.) 1s. 6d. net.* 

Spielmeyer, Prof. Dr. W. Histopathologie des 
Nervensystems. Erster Band, Allgemeiner Teil. Pp. 
viili+494. (Berlin: J. _ Springer, 1922.) 648 marks. 

Tappeiner, Prof. v. Lehrbuch der Arznei- 
mittellehre und Unter beson- 
derer Beriicksichtigung der deutschen und ésterreichschen 
Pharmakopie. 15 Auflage. Large 8vo. Pp. viii +5106. 
(Leipzig: F. C. W. Vogel, 1922.) 90 marks. 

Taylor, F. The Practice of Medicine. Twelfth 
edition, by E. P. Poulton and others. Roy. 8vo. Pp. 
995. (London : J. and A. Churchill, 1922.) 30s. net. 

Thoma, K. H. Oral Roentgenology. Second edition, 
revised. 4to. Pp. 341. (London: H. Kimpton, 1922.) 
30s. net. 

Vincent, Prof. S. Internal Secretion and the Ductless 
Glands. Second edition. Demy 8vo. Pp. xx+422. 
(London: E. Arnold and Co., 1922.) 25s. net.* 

Wolbach, Prof. S. B. New Growths and Cancer. 
(Harvard Health Talks.) Fcap. 8vo. Pp. 53. (Cam- 
bridge, Mass.: Harvard University Press; London: 
Oxford University Press, 1922.) 4s. 6d. net.* 

Wold, W. Supplement til Farmakopéen. (Rezeptur- 
II. del.) Pp. 126. (Kristiania: Utgiveren, 1922.) 


_ L.V. Atlas of Syphilis. 4to. (London: 
J. Bale, Sons, ’and Danielsson, Ltd., 1922.) 30s. net. 


Miscellaneous 


Annuaire Général de la France et de 1’Etranger, 
1922. (Société d’Etudes et d’Informations écono- 
miques.) Cr. 8vo. Pp. xxxii + 1118. (Paris: . Libr. 
Larousse, 1922.)* 

Clarke,W.G. Our Homeland Prehistoric Antiquities, 
and How to Study Them. (The Homeland Pocket Books, 
No. 13.) Pott 8vo. Pp. 139+plates. (London: The 
Homeland Association, Ltd., 1922.) 4s. 6d. net.* 

Dannemann, Dr. - Aus der Werkstatt grosser 
Forscher. Allgemeinverstandliche, erl. Abschnitte aus den 
Werken hervorragender Naturforscher aller Volker und 
Zeiten. 4 Auflage. Large _ Pp. xii+443. (Leipzig: 
W. Engelmann, 1922.) 115 marks. 

Department of Scientific : aa Industrial Research. 
Current Meters for Use in River Gauging. Prepared for 
the Committee on Gauging Rivers and Tidal Currents by 
Dr. M. A. Hogan. Med. 8vo. Pp. vi+33. (London: 
Is. 6d. net.* 

Eastman Kodak Company. Abridged Scientific 
Publications from the Research Laboratory of the East- 
man Kodak Company. Vol. 4, 1919-1920. Pp. 319 + xxii. 
(Rochester, N.Y.: Eastman Kodak Company, 1922.) * 

Gordon, Mary. Penal Discipline. Demy 8vo. Pp. 
xiii+238. (London: G. Routledge and Sons, Ltd. ; 
New York: E. P. Dutton and Co., 1922.) 7s. 6d. net.* 

Greek Atrocities in Asia Minor. Published by the 
Second Section of the General Staff of the Western Front. 
Cr. Svo.. Pp. 63. (Constantinople : Printing House 
Husn-I-Tabiat, 1922.) * 

Giinther, H. (W. de Haas). Technische Traume. Ex 
Cr. 8vo. Pp. 83. (Zurich: Rascher et Cie, 1922.) 
50 marks.* 

Kenneth, J. H. Osmics: 
Demy 8vo. Pp. 42. (Edinburgh: 
1922.) 2s. net.* 

League of Nations. 


The Science of Smell! 
Oliver and Boyd, 


Report on the Problem of Raw 
Materials and Foodstuffs. By Prof. Gini. With Annexes 
prepared under his direction. Fcap. folio. Pp. 251 
(London : Constable and Co., Ltd., 1922.) tos. net.* 

Lupton, A. Happy India as it Might Be if Guided 
by Modern Science. Cr. 8vo. Pp. 188. (London: G. 
Allen and Unwin, Ltd., 1922.) 6s. net.* 

Tomes, B. A. The Secret Doctrine and Modern 
Science: The Blavatsky Lecture, 1922. Fcap. 8vo. 
Pp. 36. (London: Theosophical Publishing House, 
Ltd., 1922.) 1s.* 
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District Railway: Euston Square Station. 


LEWIS’S CIRCULATING 
SCIENTIFIC LIBRARY. 


Covering the widest range of subjects (pure and applied), including Astronomy, Aviation, Biology, Botany, Chemistry, 
Electricity, Engineering, Geology, Microscopy, Mining, Philosophy, Physics, Sociology, Technology, 
Travels, Zoology, &c., in addition to Every Branch of Medica) Science. 

Duplicates of NEW BOOKS are added in UNLIMITED SUPPLIES, as long as the demand requires, delay or disappointment 
thus being prevented. 

ANNUAL SUBSCRIPTION (Town or Country) FROM ONE GUINEA, 
according to the number of books required at one time. Subscriptions may begin at any date. 

Books may be retained as long or exchanged as frequently as desired. 


The Library READING AND WRITING ROOM (first floor) is open daily. 
Prospectus, with quarterly list of additions, post free. 


H. K. LEWIS & CO. Ltd., 136 GOWER STREET, 2, cower piace, LONDON, W.C.1. 


All Tube Railways: Warren Street. 


Telephone: Museum 1072. Telegrams: ‘‘ Publicavit, Eusroad, London.” 


PRISMATIC BINOCULARS 
FOR ALL PURPOSES—FROM £3 : 15s. 


THEATRE CLASSES : 
Goerz,3x . £4:15 
Leitz,4x . £4:15 


FIELD GLASSES : 
Goerz,12x . £5:15 
Do. 9x . £4:15 
Do. 6x . £3:15 
Busch,6x . £3:15 


MARINE CLASSES : 
Baker, 6x30 £6:10 


Precision, 

6x30. . £6:10 Rodenstock, ’ 
Goerz, 6x30. £7: 0 6x . . £3:15 
Zeiss,6x30. £8: 0 = Hensoldt, 6x £3:15 


CLARKSON’S 


(The Original Firm.) 
338 HIGH HOLBORN, LONDON, W.C.1. 
Opposite Gray’s Inn Road. Telephone : Holborn 2149. 


OXYGEN 


And other Gases. 


The British Oxygen Co. have works for the production 

of Oxygen, Nitrogen, Carbonic Acid, Nitrous Oxide, 

Hydrogen, and Argon in all chief industrial centres. 

The Company’s Plants are capable of an aggregate out- 

put of two million cubic feet per day. 
Special Terms quoted to the Trade. 


Catalogue and full particulars on application to the Head 
Offices of the Company— 


THE BRITISH OXYGEN CO., Ltd., 
ANGEL ROAD, UPPER EDMONTON, 


THE FAUNA OF BRITISH INDIA, INCLUDING 
CEYLON AND BURMA. 
Published under the AUTHORITY of the SECRETARY of STATE 


for INDIA in COUNCIL. Medium 8vo. With 8 Coloured 
»lates, and numerous Illustrations in the Text. 
BIRDS, VOL. I. (Second Edition.) 
LONDON : 
TAYLOR & FRANCIS, Red Lion Court, Fleet St., E.C.4. 
CALCUTTA : | BOMBAY: 
THACKER, SPINK & CO. THACKER & CO. Lrp. 


THE HANDBOOK OF 
PATENT LAW OF ALL COUNTRIES 


By W. P. THOMPSON, F.C.S., M.1.Mech.E., Etc., 


Chartered Patent Agent of Liverpool. 
Entirely revised and rewritten 1920, 157 pages. Crown Octavo, 
All Countries, 6s. British Law only, 1s. 
“Should prove a very valuable and trustworthy guide to would-be 
patentees.”—Nature. 
Lonpon : STEVENS AND Sons, LIMITED. 


MESSRS. SOTHERAN 


have now opened a Scientific Department on the first floor of 
their Strand House, where a selection of their large stock in 
modern, as well as old and rare, works on Exact and Applied 
Science may be seen on the shelves. 

They would also call attention to their facilities in getting sets 
or runs of periodicals on scientific subjects, as well as rare or 
out-of-print books they may not have in stock already. 


HENRY SOTHERAN & CO., 140 Strano, W.C.2, & 43 PiccaDILLy, W.1, LONDON. 
ACCURATE CHEMICAL THERMOMETERS.— 


t10° C., 150° C., 250° F., 300° F., 2s. each; 200° C., 2s, 6d, each; 
360° C., 400° F., 3s. each; 500° C., special glass, 10s, each, Also 
singles and sets in all graduations to 1/10°.—CHEELD, Chesham, 


LONDON, N.18. 


For Subscription and Advertisement 
Rates of NATURE, see p. Ixxi. 


———GLEWS 
RADIUM COLLECTOR 


Vv. PATENT 


ALWAYS WORKING, WET OR DRY 
From House~Window or Lawn. 
FINE LECTURE EXPERIMENT 
FASCINATING STUDY. HUNDREDS OF VOLTS. 


As shown working Royal Institution Conversazione. 


Complete Outfit (Rod, Radium Collector, and 
Electroscope), Price Two Guineas. 
Radium Collector only, 25 Shillings. 


F. HARRISON GLEW, 156 CLAPHAM RD., LONDON. 


W. OTTWAY & Co. Ltd. 


(Established 1640) 
MANUFACTURERS 


of all types of Astronomical, | 
| 


Surveying, Scientific and 
Optical Instruments. 


Illustrated Leaflets post free. = 
We shall be pleased to give 
quotations for Refractor Tele- | a 


scopes up to 8 inches aperture, 
fully equipped on Equatorial. 
Silvering, Overhauling, Repairing & Adjusting done cheaply. 


Orion Works, Ealing, London, W.5. 
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leitz 


METALLURGICAL MICROSCOPE 
WITH CAMERA 


We are Manufacturers of 


| 


for use in | 
SYNTHETIC ORGANIC CHEMICALS 
INORGANIC CHEMICALS 
INDICATORS for 
ANALYTICAL REAGENTS “A.R.” METALLURGY 


We give special attention to the manufacture of Indi- BIOLOGY 


cators and Buffer Solutions for the determination of 


Hydrogen lon Concentration. Copies of the B.D.H. PETROLOGY 


Indicator Chart and our Catalogue, comprising upward 
of 2,600 Chemicals, will be supplied on application. 


Full particulars from 


THE BRITISH DRUG HOUSES, Ltd. OGILVY & CO. 


Makers of Fine Chemicals, 
Graham Street, City Road, London, N.1.|| 18 Bloomsbury Square, London, W.C.1. 
British Agents for E. Leitz. 


Chemical Works: Wharf Road, London, N.1. 
Optical and Mechanical Repairs executed on the Premises, 


Bausch 


MICROSCOPES 


FOR ALL REQUIREMENTS 


Also 
MICROTOMES, PHOTOMICROGRAPHIC 
APPARATUS, CENTRIFUGES, Ete. 


Delivery from Stock. 
Full particulars on application. 


& lomb ()ptical @.|td. 
Contractors to British, Indian, Colonial and Foreign Governments. 
37-38 HATTON GARDEN, 
LONDON, 


Our instruments may be obtained through all Dealers. FFS MODEL 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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BLACKIE’S 


MATHEMATICAL BOOKS 
PLANE GEOMETRY 


AN ACCOUNT OF THE MORE ELEMENTARY PROPER- 
TIES OF THE CONIC SECTIONS, TREATED BY THE 
METHODS OF PURE AND CO-ORDINATE GEOMETRY 

By L. B. BENNY, M.A. (Cantab.), B.A. {Lond.), 
F.R.A.S. Sometime Mathematical Scholar of 
Christ’s College, Cambridge ; Head of the Mathe- 
matical Department of University College, Exeter. 
Large Crown 8vo, viii + 336 pp., with Answers, 

including 146 figures and five half-tone portraits of 

celebrated mathematicians. Price ros. 6d. net. 
The book covers completely the syllabus in 

Geometry for the Pass B.Sc. Examination of the 

University of London, in Pure Mathematics. 


APPLIED CALCULUS 
By F. F. P. BISACRE, O.B.E., M.A., B.Sc., 
A.M. Inst. C.E. 

Large Crown 8vo, xvi+416 pp., with Answers, 
including 106 figures, and 17 half-tone portraits of 
celebrated mathematicians and physicists. Price 
tos. 6d. net. 

This book has been specially written for science 
and engineering students who desire to acquire a 
working knowledge of the calculus but whose pre- 
liminary mathematical equipment is slight. 


A GENERAL TEXTBOOK 
OF ELEMENTARY ALGEBRA 


By E, H. CHAPMAN, M.A, (Cantab.), D.Sc. (Lond. ), 
Late Senior Mathematical Master at Christ’s 
College, Finchley, N., Chesterfield Grammar 
School, Blackburn Grammar School, and King 
Edward VII. School, Lytham. 


A work covering the syllabus in algebra for the 
Final B.Sc, Examination, London University. 
(Ready Shortly.) 


ELEMENTARY MENSURATION 


OF SOLIDS 
By R. W. M. GIBBS, B.A. (Cantab.), B.Sc. (Lond.). 
Crown 8vo. Price 3s. net. 


SOLID GEOMETRY 


By J. W. HENSON, B.A., Headmaster, High 
School for Boys, Trowbridge. 
Crown 8vo. Price 3s. net. 


Please send postcard for List B containing full 
particulars of above books. 


BLACKIE & SON, LTD. 


50 OLD BAILEY, LONDON, E.C.4 
GLASGOW AND BOMBAY 


EDWARD ARNOLD & CO.’S LIST 


To be published on September 21. 


GENERAL ASTRONOMY. 
By H. SPENCER JONES, M.A., B.Sc. 


Chief Assistant at the Royal Observatory, Greenwich, late 
Fellow of Jesus College, Cambridge. With 24 Plates 
and numerous Diagrams. One Volume. Demy 8vo. 
21s, net. 


SECOND IMPRESSION. 
ISOTOPES. 
By F. W. Aston, D.Sc., F.R.S., Fellow of Trinity College, 
Cambridge. viii+152 pages, and 4 Plates. 9s. net. 
“* Any excuse we may have had for lack of knowledge of this new 
and mainly physical experimental work is now invalidated, because 


the book under review is good enough to deserve a place on every 
chemist’s shelves.” —/ournadl of the Society of Chemical Industry. 


IONS, ELECTRONS, AND IONIZING 
RADIATIONS. 
By J. A. CrowTHER, D.Sc., University Demonstrator in 
Experimental Physics in the University of Cambridge. 
THIRD EDITION, thoroughly revised. 12s, 6d. net. 


AN INORGANIC CHEMISTRY. 
By H. G. DENHAM. M.A., D.Sc., Ph.D., Professor of 
Chemistry in the University of Cape Town. xii+684 
pages, with 144 Diagrams and 56 Tables, 12s. 6d. net, 


A general survey of inorganic chemistry up to the standard of the 
intermediate examinations of the Universities. The subjec t is treated 
from a modern standpoint, as much ‘ ‘Physical Chemistry” being intro- 
duced as is necessary for a proper understanding of the argument. 


A TEXT-BOOK OF GEOLOGY. 
By P. LAKE, M.A., F.G.S., and R. H. RASTALL, M.A., 
F.G.S. xiv+508 pages, 32 Plates and 134 Figures, 
THIRD EDITION. 21s. net. 


‘THE GEOLOGY OF THE BRITISH 
EMPIRE. 
By F. R. C. REED, Sc.D., F.G.S., formerly Assistant to the 
Professor of Geology in the. ‘University of Cambridge. 
viii+ 480, with 25 Maps and sections. 40s, net. 


BIOCHEMISTRY. 

A Study of the Origin, Reactions, and Equilibria of Living 
Matter. 3y the late BENJAMIN Moore, M.A., D.Sc., 
F.R.S., Whitley Professor of Biochemistry, University of 
Oxford. 21s. net. 


THE MECHANISM OF LIFE. 
In Relation.to Modern Physical Theory. 
By JAMES JOHNSTONE, D.Sc., Professor of Oceanography in 
“the University of Liverpool, With Illustrations. 15s. net. 


THE ,MIGRATIONS OF FISH. 
By ALEXANDER MEEK, M.Sc., F.L.S., F.Z.S., Professor of 
i Zoology, Armstrong College, Newcastle-on-Tyne, and 
Director of the Dove Marine Laboratory, With 12 Plates 
and 128 Illustrations and Maps. xx+428 pages, 18s, 
net, 


AN INTRODUCTION TO THE STUDY OF 
THE PROTOZOA. 
With Special Reference to Parasitic Forms. 


By the late Professor E, A, Mincuin, F.R.S. With 191 
Figures and Bibliography. SECOND IMPRESSION, 25s. net. 


EDWARD ARNOLD & CoO., 


London: 41 & 43 Maddox Street, W.1. 
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MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 
UNIVERSITY OF MANCHESTER 
(Faculty of Technology) 


APPOINTMENT OF A LECTURER 
IN MATHEMATICS 


The Governing Body invites applications for a Lectureship in 
Mathematics in the College of Technology. A knowledge of 
the mathematical theory of magnetism and electricity is desir- 
able. Salary: £450 to £500 per annum, according to qualifi- 
cations and experience. 


Conditions of appointment and form of application may be 
obtained from the Registrar, College of Technology, Manchester. 
The last day for the receipt of applications is Saturday, 23rd 
Sept., 1922. 

Canvassing, either directly or indirectly, will disqualify a 
candidate from appointment. 


THE ROYAL HORTICULTURAL SOCIETY 


invites applications for an officer thoroughly competent in all practical 
horticulture and with a training in science underlying practice, to act under 
the Director in the administration and cultivation of the Society’s Garden at 
Wisley. The man appointed will be expected to devote all his time to the 
duties of his office. Salary commencing at £400 per annum, with residence, 
etc. Age preferred about 35. Applications should | reach the SECRETARY, 
R.H.S. Office, Vincent Square, Westminster, S.W.1, not later than 
September 30, 1922, and should be marked outside ° Wisley Appointment.” 


PATHOLOGY. 


WANTED, about the end of October, a JUNIOR ASSISTANT for 
the Pathological Departments of the University of Durham College of 
Medicine and the Royal Victoria Infirmary. 

Salary about £400 per annum according to experience. 

For further particulars, apply Housk GoveRNorR and SECRETARY, The 
Royal Victoria Infirmary, Newcastle-upon-Tyne. 


PRACTICAL WORKING CURATOR 


desires change — public or private museum. Experienced, versatile, 
industrious. Highly recommended. Box 7, c/o NATURE OFFICE. 


YOUNG MAN desires berth as Lab. Assis- 
tant. Outdoor work preferred. Good testimonials. 44 years’ experi- 
ence. Box 8, c/o Nature Office. 


WANTED.— “Collected Researches of 
National Physical Laboratory,” Vol. I. Write ‘N.C.,” c/o J. W. 
Vickers & Co., Lrp., 5 Nicholas Lane, E.C.4. 


SET GRAMME WEIGHTS, in case, 
50 gm. to 1 milligm. with 2 riders; .5 gm. to .o1 gm. in platinum, 
7 plate and ivory tipped forceps, da: 12:6. Box 7, c/o NATURE 

ice. 


DIATOMITE (Kieselguhr), Snow White, 
Cream and Brown —. for filtration, insulation, etc., always in 
stock at principal U.K. ports. Enquiries invite "A. Eccermon 2 
Victoria Chambers, Middlesbrough. 


ACCURATE CHEMICAL THERMOMETERS.— 


110° C,, 150° C., 250° F., 300° F., 25, each; 200° C., 2s. 6d, each; 
360° C., 400° F., 3s. each; 500° C., special glass, ros, each, Also 
singles and sets in all graduations to 1/10°.—CHEELD, Chesham, 


MICROSCOPIC SECTIONS OF FOSSIL PLANTS 


from the Old Red Sandstone Cherts of Rhynie, Aberdeen. ‘hese are the 
most ancient and primitive plants of which we have precise knowledge, and 
are of great value in teaching Botany. Series illustrating the chief points 
described by Kidston and Lang sent on approval, 3 and 5 guineas.— 
W. Hemincway, 1 Seale Street, Chester Green, Derby. 


SCIENTIFIC APPLIANCES and materials 
for Electrical, Magnetic, Optical and Experimental work. 
New and Second-hand Apparatus _ parts by high-class makers, 
Lenses, Prisms, Mirrors. Static ame ‘Spark kK Coils, 
Relays, Wires, Celis and Accumulators. Fifty years’ experi- 
ence. Call and see stock, or write us, Our Illustrated Catalogue, 6d., All 
RADIO, WIRELESS Parts and Fittings. Actual Makers’ New 

List, 2d. post free. 
Scientific Appliances (Dale & Hollins), 
11 & 29 Sicilian Avenue, London, W.C.1. 


FLATTERS, MILBORNE & M°KECHNIE 


SCIENTIFIC PHOTOGRAPHERS & MICROSCOPISTS 
MICRO SLIDES. LANTERN SLIDES. 


Photographic Work in every branch of Natural Science 
and Commerce. 

SPECIALITY. Lecturers’ Slides from Books, Drawings, etc 
Special Research work in Micro-Technology, Microscopical prepara- 
tions of foods and their adulterants. 

Preparers of the ‘‘ ACCURATE ”’ Series of Botanica) 
Slides for the Board of Education Examinations. 

Mounting Requisites. Glass. Stains. 
Reagents, etc. 


Lantern Slide Catalogue ‘‘B’’ Post Free.—One Shilling. 
16 & 18 Church Rd., Longsight, Manchester. 


AUTOCLAVES 


We beg to draw attention 
to our new Patent Auto- 
claves with internally fit- 
ting cover, secured perfectly 
gas-tight by the operation 
of only one central hand 
nut. Made in a variety of 
sizes for pressures up to 
one thousand atmospheres. 
Specialists in pl laboratory equip- 
ment, benches, fume cupboards, gas and 
water fittings, stills, ovens, etc., also 
ventilation. Estimates free, enquiries 
invited. 
BROWN & SON, 
Alembic Works, Wedmore St., 
Holloway, London, N.19. 


PATENT 


PRISMATIC BINOCULARS. 
THE RIGHT QUALITY AND RIGHT PRICE. 
Our Special 8 x Prismatic . 70/- 
Our Selected 8 x - 84/- 

10 x - 105/- 
12 x - 135/- 
16 x - 165/- 
20 x - 250/- 
PORTABLE TELESCOPES. 
Our Tourist 25 x With Sling 
” Pan-Tourist 40 x ” ” 
» Super 60 x 
Exchanges and Repairs. 

Lists of Telescopes—Micr 
BROADHURST, CLARKSON & Co. 
NOTE ADDRESS— 

63 FARRINGDON ROAD, LONDON, E.C.1. 


JAMES SWIFT & SON Lit. 


MAKERS OF THE HIGHEST GRADE 
MICROSCOPES AND ACCESSORIES. 


Contractors to all Scientific Departments of H.M. Government. 


MICROSCOPES 


By all Makers 
Overhauled, REPAIRED, & Adjusted 
At our Works or at Universities, etc. 
Cageigementa from Overseas reshipped promptly. 


UNIVERSITY OPTICAL WORKS, 
81 TOTTENHAM COURT ROAD, LONDON, W.1. 
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CARNEGIE INSTITUTION OF WASHINGTON 


PUBLICATIONS OF DEPARTMENT OF MARINE BIOLOGY. 


The Institution, from 1906 to 1922, has issued 17 volumes of papers from 

the Department of Marine Biology, of which the late Alfred G. Mayor was 
the Director, These volumes contain 112 separate papers, aggregating 
pages, 537 plates, and 1000 text-figures. Besides these, Dr, Mayor was 
author of a monograph, in 3 quarto volumes, on ‘‘ The Medusae of the 
wld,” issued in 1911, with 738 pages, 76 coloured plates, and 428 text- 
res. Another volume (publication No, 312), containing articles on 
iilar researches, is now in press, as follows: 


Tennent, D. H.—Studies of the Hybridization of Echinoids, 


Harvey, E. N.—Production of Light by the Fishes Photo- 
blepharon and Anomalops. 


fayor, A. G.—Hydrogen-ion Concentration and Electrical 
Conductivity of the Surface Water of the Atlantic and 
Pacific. 


Wells, R. C.—The Carbon-Dioxide Content of Sea-Water at 
Tortugas, Florida. 


Phillips, A. H.—Analytical Search for Metals in Tortugas 
Marine Organisms. 


Fowler, H. W., and C. F. Silvester.—A Collection of Fishes 
from Samoa. 


Mayor, A. G.—Tracking Instinct in a Tortugas Ant, 


Treadwell, A. L.—Leodicidae from Fiji and Samoa. 


Treadwell, A. L.—Polychaetous Annelids Collected at Friday 
Harbor, Washington. 


More complete information concerning the publications of this Depart- 
ment, lists of titles, prices, etc., may be obtained by addressing 


CARNEGIE INSTITUTION OF WASHINGTON, 
WASHINGTON, D.C. (U.S.A.) 


ANNOUNCEMENT OF THE CONTENTS 
OF THE SEPTEMBER NUMBER 
OF THE 


PHILOSOPHICAL 


AND 


JOURNAL OF SCIENCE 


Conducted by Sir OLIVER: JOSEPH LODGE, 8. ; 

Sir JOSEPH JOHN THOMSON, 0O.M., M.A F.R.S.; OHN 

JOLY, M.A., D.Sc., P.R.S., F.G.5. TAUNTON PRANCIS | 

and WILLIAM FRANCIS, F.L.S, 
DOUBLE NUMBER (240 pages). Price 10s. 
The Disintegration of Elements by a Particles, By Sir E. RuTHERFORD, 
-R.S. and J, CHapwick, 

The Distribution of Electrons around the Nucleus in the Sodium and 
Chlorine Atoms. By Prof. W. Lawrence Braco, F.R.S., R. W. 
James, and C. H. Bosanquet. 

On the Partition of Energy. By C.'G. Darwin, F.R.S., and R. H. Fow.er. 

The Heterody ne Beat Method and some Applications to Physical Measure- 
ments. By Maurice H. Betz. 

On the Conditions for Elastic Equilibrium under Surface Tractions in a 
Uniformly Eolotropic Body, By R. F. GwyTHER. 

On the Viscosity and Molecular Dimensions of Sulphur Dioxide. By C. J. 
SMITH. 

On a Simple Model to Illustrate Elastic Hysteresis. By S. Lees. 

Atomic and the Balmer Series Spectrum. By Prof. R. W. Woop. 

On the Spectra of X-rays and the Theory of Atomic Structure. By 
CosTER, 

Vibrational Responders under Compound Forcing. By Prof. E. H. Barton, 

*.R.S., and H. M. Browninc. (Plates III. & 1V.) 

he Measurement of Lig ght. By NorMAN CampBELL and Bernarp P. 
DupDING. 

Latent Heats of Vaporization and Expansion. By D. L. HAmmick. 

On the Faraday-Tube Theory of Electro-Magnetism. By the late WILLIAM 
GorpDon Brown. 

Molecular Thermodynamics. III. By BERNARD A. M. CAVANAGH. 

The Law of Distribution of Particles in Collodial Suspensions, with Special 
Reference to Perrin’s Investigations. By ALFrep W. Porter, F.R.S., 
and J. J. HepGEs. 

On the Emission Spectrum of the Monatomic Iodine Vapour. By Sr. 
LANDAU-ZIEMECKI. 


With 2 Plates and numerous Illustrations in the Text. 
Published by TAYLOR & FRANCIS, 
Red Lion Court, Fleet Street, London, E.C.4. 


CONSTABLE 


LONDON BOMBAY SYDNEY 
MATHEMATICS 


ELEMENTARY PLANE TRIGONOMETRY. 

By H. E. PIGGOT, M.A., Second Master and Head of Mathe- 
matical Department, Royal Naval C ollege, Dartmouth. Late Director 
of Naval Studies at Cambridge, Forme tly Scholar of Clare College, 
Cambridge. Crown 8vo. New Edition. 7s. 6d: net. 
Conrents.— The Tangent of an Acute Angle. The Sine and Cosine of 
an Acute Angle. Miscellaneous Application of the Sine, Cosine, and 
Tangent. The Co-tangent, Secant, and Co-secant of an Acute Angle. 
Exercises of the Six Trigonometrical Ratios. Miscellaneous Problems, 
Examples. Solution ot Triangles. Miscellaneous Problems. Areas 
of Triangles,“&c. Circular Measure. The Sphere. ‘lrigonometrical 
Ratios of Angles Greater than 180°. Directed Lines, Compound 
Angles. Graphs of Periodic Functions. Appendix I. Traverse Table. 
Appendix I].: Haversines. Miscellaneous Examples. Answers to 
Examples. /ndex. 


A COURSE IN ELEMENTARY MATHE- 
MATICS FOR SCHOOLS. 

By H. E. J. CURZON, M.A., B.Sc. 

Book I. Without Answers, 3s. net. With Answers, 3s. 6d. net. 

ConTENTS.—Fractions. Decimals. The Metric System. Propor- 
tion. Geometry. Algebra. 

Book II. Without Answers, 3s. 3d. net. With Answers, 
3s. 9d. net. 

ConTENts.—Simple Interest: Rates and Taxes, Insurance, Dis- 
count. Ratio and Proportion: Geometrical Illustrations, Graphs, 
Function, Inverse Proportions, Proportional Division. Averages. 
Parallel Lines: Parallelograms, Simik: ar Triangles, Map Drawing, 
Practical Applications. Mensuration : Rectang sular Solids and Prisms, 
Circle and Cylinder, Theorem of Pythag zoras. Algebra: Simple 
Equations, Problems, Brackets, Multiplic ation, Powers and Indices, 
Negative Numbers, Graphic&l Illustrations, Simple Factors, Geo- 
metrical I]lustrations. 

Book III. With and Without Answers. (Shortly.) 

ConTENTS.—Decimilization of Money. Compound Interest. Dis- 
count on Bills. Stocks and Shares. Greatest Common Measure, &c. 
Square Root. Approximations. Revision Examples. Solid Geometry 
and Mensuration: The Rigkt Pyramid, The Right Circular Cone, 
The Sphere, &c. Algebra: Quadratic Equations, Simple Simultaneous 
Equations, Graphical Solution of E quations, The Remainder Theorem 
H.C.F., Fractions, &c. Weductive Geometry: The Equality of 
Triangles, Simple Constructions, Parallel Lines, Parallel grams, &c. 
Logarithms. 4 ¢ 
Book IVY. With and Without Answers. (Shortly.) 

ConTEeNtTs.— Deductive Geometry : Areas, Theorem of Pythagoras 
Geometry of the Circle, Similar Triangles, &c. Algebra: Simultaneous 
Quadratic Equations, Cubic Equations, Sinds, Indices, Logarithms, 
Ratio, Proportion, Variation, Progressions, &c. Elements of Trigo- 
nometry : The Use of Sines, Cosines, and Tangents in Mensuration 
and Geometry. Elements of Calculus. Mensuration and Practical 
Geometry : The Cone, ‘The Sphere, The Anchor Ring, The Ellipse, &c. 
Problems. 


THRESHOLD OF SCIENCE SERIES 
A New Series of Handy Scientific Text-Books written in Simple, Non- 
Technical Language, and Illustrated with Numerous Pictures and 
Diagrams, 2s. 6d. net per vol. 

MECHANICS. PyC. E. Guillaume. 50 Illustrations. 
CHEMISTRY. By Georges Darzens. 31 Illustrations, 
BOTANY. By E. Brucker. 235 I Ilustrations. 

ZOOLOGY. ky E. Brucker. 165 Illustrations. 
MATHEMATICS. By C. A. Laisant. Over 100 Illustrations. 
ASTRONOMY. By Camille Flammarion.  :84_Illus- 


trations, 


THE PRIMER OF SOCIAL SCIENCE. 
By ROBERT JONES, D.Sc., Econ. 4s. net. 

‘Dr. Jones covers an immense amount of ground—sociology, 
psychology, political theory—and their bearing on actual problems, 
such as nationalism and Imperialism, State organization and Parlia- 
ment are all discussed. There is no book that covers 
quite the same ground or provides so useful a brief 
introduction to the whole field of social science 
for the general reader.” New Statesman, 


THE SCiENCE OF EVERYDAY LIFE. 
By G. F. VAN BUSKIRK and E. L. SMITH, A.B. 


Ts. net. 

‘The underlying idea of the authors . . . is . ... to satisfy the 
youthful c uriosity to know howa thing works, what it is for, and how 
it is caused. .. . Many not unintelligent grow n-ups will learn a good 
deal from its perusal . . . lavishly illustrated, and a bibliography 
is an admirable feature. The matter is skilfully set out, the writing 
has been well done, and the authors have succeeded in producing 
a school book which should prove really fascinating to youthful 
readers.” —Scotsman. 
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ELECTRIC 
MICROSCOPE LAMP 


Complete with metal hood, ‘ Fullolite”’ opal 
lamp, 5 ft. flex, plug or bayonet fitting as 
desired, £1 2s. 6d. 


Special prices quoted for quantities. 
When ordering please state voltage. 


HAWKSLEY & SONS 
83 Wigmore Street, London, W.1. 


PRISMATIC BINOCULARS 
FOR ALL PURPOSES—FROM £3 : 15s. 


THEATRE CLASSES : 
Goerz,3x . £4:15 
Leitz,4x . £4:15 


MARINE CLASSES: 
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Hensoldt, 6x £3:15 


CLARKSON’S 


(The Original Firm.) 
338 HIGH HOLBORN, LONDON, W.C.1. 
Opposite Gray’s Inn Road. Telephone : Holborn 2149. 


OLD PLATINUM, COLD, 


Dental Alloy, Scrap, 
Purchased for Cash or Valued. 


SPINK & SON, Ltd., 


17 & 18 PICCADILLY, LONDON, W.1. 
EST. 1772, 


Fine Jewels or Plate also purchased or valued. 


NOTICE 


If any difficulty is experienced in obtaining 
NATURE from Booksellers or Newsagents, 
Orders, with remittance, should be sent to the 
Publishers. 


*,* For Subscription Rates see p. lxxix of the current issue. 


Office of NATURE, St. Martin’s St., W.C.2. 
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A TEXT-BOOK OF 


Experimental Psychology 


By CHARLES S. MYERS, M.A., M.D., Sc.D., F.R.S., 
DIRECTOR OF THE PSYCHOLOGICAL LABORATORY, CAMBRIDGE. 
Price 138. 6d. net. 


The two Parts are also sold separately :—Part I., Text-Book, gs. net. ; 
Part II., Laboratory Exercises, 6s. net. 


Second Edition. In two Parts. 


‘The edition just issued is probably the most complete text-book 
f experimental psychology in this or any other language. Every 
page is loaded with trustworthy statements of verified fact, yet the 
argumentation is so well ordered and the style so concise and clear 
that the book can be read with ease and pleasure.” —WVature. 

Prospectus on application. 
CAMBRIDGE UNIVERSITY PRESS 
Fetter Lane, London, E.C.4: C. F. Clay, Manager. 


SCIENTIFIC PERIODICALS & BOOKS 


Messrs. W. Heffer & Sons, Ltd., Booksellers, 
Cambridge, will be glad to receive offers of Com- 
plete Libraries, Sets of Journals, and Smaller 
Collections of Books, for which they are prepared 
to offer full current value and pay cash. 

They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scientific 
Books and Journals, both English and Foreign (new and 
second-hand). They can guarantee promptitude and intelli- 
gent handling of all orders entrusted to them. 

Catalogues are frequently issued, and will be sent post free 
on application, 

Licensed Valuers for Probate. 


Telegrams and Cables : 


Telephone : 
HEFFER, CAMBRIDGE. 


862 (2 lines). 


International Review devoted to the 
History of Science and Civilization 


Edited by GEORGE SARTON, D.Sc. 


Associate of the Carnegie Institution 
Harvard Library 183. Cambridge, Mass. 
The chief feature of Isis is a Critical Biblio- 
graphy of the History and Philosophy of Science 
and of the History of Civilization. The three 
first volumes (1882 pages) contain about 5620 
bibliographic notes, 312 reviews, and 43 longer 
papers. Isis is the main centre of information 
on the History and Philosophy of Science and 
the History of Civilization. 3 parts complete a 
volume within 12 to 18 months. 


Parts 1 and 2 (454 pp.) of Vol. IV. have 
appeared. Each volume costs 50 Belgian francs 
(ed. de luxe, from Vol. II. on, 100 francs). 


Publisher: WEISSENBRUCH, 


49 rue du Poincon, Bruxelles, Belgium. 


J. POOLE & CO. 


ESTABLISHED 1854 


SCIENTIFIC & EDUCATIONAL 


BOOKSELLERS 


Second-hand Books at about half published Price. 
New Books for all Examinations. 


BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


104 Charing Cross Road, London, W.C.2 


If you are in need of any SECOND-HAND BOOK on 
Natural History or Science apply 


DULAU & CO., Ltd., 


34, 35, 36 Margaret Street, 
Cavendish Square, London, W.1. 


Established 1792. 
Libraries purchased. 


THE HANDBOOK OF 
PATENT LAW OF ALL COUNTRIES 


By W. P. THOMPSON, F.C.S., M.I.Mech.E., Etc., 
Chartered Patent Agent of Liverpool. 
Entirely revised and rewritten 1920, 157 pages. Crown Octavo, 
All Countries, 6s. British Law only, 1s. 


“Should prove a very valuable and trustworthy guide to would-be 
patentees.”—Nature. 
Lonpon : STEVENS AND Sons, LIMITED. 
An illustrated monthly record of An- 
M A N thropological Science, 2s. net per part, 
20s, a year, post free anywhere. 
CONTENTS OF SEPTEMBER ISSUE. 

ORIGINAL ARTICLES: Remarks on Mr. Stone’s paper on the date of 
Stonehenge and on the dating of Megalithic Structures by Astronomical 
means generally.—Two East Yorkshire Bronze Harpoons. (///ustrated.)— 
3urials of the First Dynasty. (W7th Plate J /.)—A Fijian Oil-Dish. 
(/llustrated.)—Mana again.—Obituary : William Gowland, F.R.S., F.S.A. 
oF Four Books, 

LONDON : THE ROYAL ANTHROPOLOCICAL INSTITUTE, 50 CT. RUSSELL ST., W.C.I. 


General Agent: FRANCIS EDWARDS, 83 High St., Marylebone, W.1. 
Medical, on every other subject, 


BOOKS : and for all Exams. 


SECOND-HAND AND NEW. 


1,000,000 vols. in stock. Catalogues free. State Wants. Books sent on approval. 
BOOKS BOUGHT: Best Prices Given. 


W. & FOYLE, LTD., 121-125 Charing Cross Road, London, W.C.2. 


Scientific, Technical, Educational, 


MESSRS. SOTHERAN 


have now opened a Scientific Department on the first floor of 
their Strand House, where a selection of their large stock in 
modern, as well as old and rare, works on Exact and Applied 
Science may be seen on the shelves. 
They would also call attention to their facilities in getting sets 
or runs of periodicals on scientific subjects, as well as rare or 
eut-of-print books they may not have in stock already. 


HENRY SOTHERAN & CO., 140 STRAND, W.C.2, & 43 PiccaDILLy, W.1, LONDON. 
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MACMILLAN & CO.’S NEW BOOKS. 


THE BLUE GUIDES. NEW VOLUME. 
NORTH-EASTERN FRANCE. Edited by FINDLAY MUIRHEAD, M.A, F.R.G.S. With 


55 Maps and Plans. 
«*» Covers much of the battle area of 1914-18, and includes Alsace and Lorraine. 
1922 ISSUE NOW READY. 

THE STATESMAN’S YEAR-BOOK. | Statistical and Historical Annual of the States 
of the World. Revised after Official Returns. For the Year 1922. Edited by Sir JOHN 
SCOTT KELTIE, LL.D., formerly Secretary of the Royal Geographical Society, and M. EPSTEIN, 
M.A,, Ph.D., F.R.G.S. Crown 8vo, 20s, net. 


SECOND EDITION. 

ALTERNATING CURRENT ELECTRICAL ENGINEERING. By PHILIP KEMP, 
M.Sc.Tech., M.I.E.E., author of “Rudiments of Electrical Engineering,” Head of the Electrical 
Engineering Department at the Polytechnic, Regent Street, London. Second Edition. Illustrated. 
8vo. 17s. net, 


RADIO-RECEIVING FOR BEGINNERS. By RHEY T. SNODGRASS and VICTOR F. 


CAMP, A.I.R.E. Illustrated. Crown 8vo. 3s. 6d. net. 


SECOND EDITION, COMPLETELY REVISED. 
INTRODUCTION TO THE MATHEMATICAL THEORY OF THE CONDUCTION 


OF HEAT IN SOLIDS. sy u. s. CARSLAW, Sc.D. (Cambridge), D.Sc. (Glasgow), 
F.R.S.E. Second Edition, completely revised. 8vo. 30s. net. 
THE PHILOSOPHICAL MA GAZINE. —‘‘ Beyond the many minor improvements which make this new issue of 
the work of 1906 of added value, the considerable additions and the inclusion of a large amount of new material make it of 
real importance as a new work.” 


DISTILLATION PRINCIPLES AND PROCESSES. sy syDNEY YOUNG, D.Sc., 
F.R.S., with the collaboration of Lieut.-Col. E. Briggs, B.Sc., T. Howard Butler, M.Sc. F.1.C., 
Thos. H. Durrans, M.Sc., F.1.C., the Hon. F. R. Henley, Jas. Kewley, M.A., and Joseph Reilly, D.Sc. 
With 210 Illustrations. 8vo. 40s. net. 

THE GAS WORLD.—*‘ The work is one which will be of the greatest value to chemists and all those whose 
business it is to prepare liquid chemical materials of the purest possible quality. The method described and the sketches 
of apparatus used have evidently been developed and perfected as a result of much detailed experience by very skilful 
workers. Students who need to acquire accurate knowledge of processes of distillation on either a minute or a large scale 
will do weil to possess themselves of this book.” 

SIXTH EDITION OF VOLUME II. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, FATS AND WAXES. 
By Dr. J. LEWKOWITSCH, M.A., F.I.C. Illustrated. 3 Vols. Medium 8vo. Vol. II. Sixth 
Edition entirely revised by GEORGE H. WARBURTON. 42s. net. 

«*, Previously published. Vol. I. Sixth Edition. 36s. net. 
THE CHEMICAL AGE.— ‘“*It isa great boon to have between two covers such a store of information, and Dr. 

Lewkowitsch will always be remembered with gratitude and admiration as the man who first supplied it. In bringing the 

work up to date the editor has earned the thanks of all who are interested in this subject.” 


INORGANIC CHEMISTRY. by T. MARTIN LOWRY, C.BE., F.R.S., D.Sc. Professor of 


Physical Chemistry in the University of Cambridge. Illustrated. 8vo. 28s. net. 

THE TECHNICAL JOURNAL.—“ It is a modern chemistry in every way. The immense changes of the last 50 
or 60 years both in the study and industrial applications of Chemistry are fully reflected in its pages, and instead of long 
drawn out descriptions of obsolete processes, | clear and concise accounts of modern methods are included. . It is a book 
which one can whole-heartedly erence 


ECOND EDITION, REVISED AND ENLARGED. 

A DICTIONARY OF CHEMICAL SOLUBILITIES: INORGANIC. First Eaition by 
ARTHUR M. COMEY, Ph.D. Second Edition, enlarged and revised by ARTHUR M. COMEY, 
Ph.D., and DOROTHY A, HAHN, Ph.D., Professor of Chemistry, Mt. Holyoke College. 8vo. 
63s. net. 


PARTS V. AND VI. JUST PUBLISHED. 


A SCHOOL GEOMETRY. By H. S. HALL, M.A, and F. H. STEVENS, M.A. Crown 8vo. 
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“ Patriotism in commerce secures prosperity of Empire” 


Write for specification of the 
No. 41/N 


NEW 
“OERTLING” 
BALANCE 


As illustrated 


£25 
Manufactured in London by 


L. OERTLING LI. Turnmill Street, E.C.1. 


Established 1849. : Highest Awards at all Great Exhibitions. 


Callender & Barnes’ Continuous Flow Calorimeter 
For the accurate determination of the electrical equivalent of heat. 


A stream of water is made to flow 
through a glass tube, and in passing 
is heated by a manganin wire con- 
tained in the tube and carrying a 
known current. The rise in the 
temperature of the water is measured 
by two Thermometers, and knowing 
‘ the energy dissipated by the wire and 
[ the volume of water passing per 
second, the electrical equivalent of 
i heat may be calculated. Results 
i accurated to | in 400 are easily 
obtainable. 

( The rate of flow of the water is 
; kept constant by a constant level 
cistern supported on a stand. By 
varying the height of the cistern the 


SSS rate of flow may be set at any desired 


speed. 


Complete with Cistern on stand and with two Thermometers reading 1/5° C. 
£4 4 0 


A copy of our 1922 catalogue No. 150 will be sent upon request. 


W. G. PYE & CO. 
CAMBRIDGE, ENG. 
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ROSS STEREO PRISM BINOCULARS 
and Nature 


If you wish to study nature, you must get close 
up and obtain your knowledge first hand. 
You can dispense with ‘‘ hide-ups’’ and save 
hours of waiting by observing from a safe dis- 
tance birds and beasts in their natural haunts 
and habits with Ross Stereo Prism Binoculars. 
No other glasses give such perfect definition 
or brilliant illumination, two most essential 
factors. 


Obtainadle of a dealers, or 
atour West End Showroom, 13/14 Great 
Castle St., Oxford Circus, London,W.1. 5 inch Tacheomet rical 
lilustrated and descriptive booklet 

post free on request. Theodolite £ 48 0 0 


RO SS | hig S Many new features of great value. 
Y C.F.CASELLA&CO.,LTD., 
LONDON 49 & 50 Parliament Street, S.W.1 


** POSTLIP”’ 


(No. 633 Mill) 


ENGLISH FILTER PAPERS 
CH EMICAL Manufactured in 


ANNUALLY INCREASING QUANTITIES 
REAGENTS. for upwards of 50 years. 
White and All sizes in 
Grey Plain, Squares, 
MESO THORIUM Antique, Circles, and 


MESO ° TI IORI UM Embossed. to order. 


Several new rn are 
RESIDUES now successfully replacing 
the best German makes. 


See Report of TESTS made by The 
| National Physical Laboratory, a copy 
| of which will be sent on application. 
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-HOPKIN & WILLIAMS 
Cross St. Hatton Garden. London i 


Works ford. London. | EVANS, ADLARD & GO., 


POSTLIP MILLS, 
WINCHCOMBE, R.S.O., GLOS., ENGLAND. 


Ask your Laboratory Furnisher for samples of 
** Postlip” Filter Papers. 
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FROM CONSTABLE’S LIST 


The Glasgow Text-Books of Civil Engineering 


EDITED sy G. Moncur, B.Sc., M.Inst.C.E., Proressor or CiviL ENGINEERING 
AT THE ROYAL TECHNICAL COLLEGE, GLASGOW 


RAILWAY SIGNAL ENGINEERING (MECHANICAL). By Leonarp 
P. Lewis, of the Caledonian Railway ; Lecturer on Railway Signal- 
ling at the Royal Technical College, Glasgow. Demy 8vo. IIlus- 
trated. 14s. net. 


ENGINEERING. 
M.Inst.C.E. Part I.— 
Second Edition. 


By THomson, M.A., 
ouse Drainage. Demy 8vo. 
Gasman: 16s. net. Part I1I.—Sewerage. 18s. net. 
REINFORCED CONCRETE RAILWAY STRUCTURES. 


By J. D. W. 
Batt, A.M.Inst.C.E. Demy 8vo. Illustrated. 


gs. net. 


AND FIELD WORK. 


C.E. Demy 8vo. gs. net. 


HYDRAULICS OF PIPE LINES. By W. F. Dvranp, 
Mechanical Engineering, Leland Stanford University, 
Demy 8vo. 18s. net. 


EARTHWORK IN RAILWAY ENGINEERING, 


M.Inst.C.E. Demy 8vo. Illustrated. 


DOCK AND LOCK MACHINERY. 


Demy 8vo. Illustrated. 


By J. Wittiamson, A.M. Inst. 


Professor, 
California. 


By J. W. P. GARDNER, 
15s. net. 


By Hunter, M.Inst.C.E. 
17s. net. 


Other Voiumes are in Preparation. 


WAYS. y Marion I. Newsictx, D.Sc.(London), 

-R.G.S., President of ~ Geographical Section, British Associa- 

i. With Illustrations from Photographs, Sketch Maps and 
Figures. 15s. net. 


“Her success is hissisnal Her sureness in arranging her huge 
mass of material, the gathering of which is alone a noble life’s work, 


AN INTRODUCTION TO THE STUDY OF PHYSICAL METALLURGY. 
By Wacvrer Rosenuain, B.A., D.Sc., F.R.S. 140 Illustrations. 
Demy S8vo. 12s. 6d. net. 


METALLURGY OF STEEL. By Gow, 

S.M., B.Sc. Edited by Bertram A volume 

pe to the application of electricity to the melting and treat- 
ment of steel. Demy 8vo. Illustrated. 27s. 6d. net. 


ALUMINIUM AND ITS ALLOYS. Their Properties, Thermal Treat- 
ment, and Industrial Application. By I.t.-Col. C. gr’ Trans- 
lated by C. M. Puicuies and H. W. L. B.A., A.DC. 
Demy 8vo. - Fully Illustrated with many Micro- photographs. 
17s. 6d. net. 


THE MEASUREMENT OF STEADY AND FLUCTUATING TEMPERA- 
TU. By R. Royps, M.Sc., A.M.I.Mech.E. Demy 8vo. 
16s. net. 


HEAT TRANSMISSION. By R. Royps, M.Sc., A.M.I.Mech.E. 


Vol. I.—-By Radiation, Conduction, and Convection. 24s. net. 
Vol. I1 —In Boilers, Condensers, and Evaporators. 24s. net. 


THE INTERNAL COMBUSTION ENGINE. A Text-Book on Gas, Oil, 
and Petrol Engines, for the use of Students and Engineers. By HH. 
E. Wimeerts, M.A., M.I.E.E. Demy 8vo. Fourth edition. 
Revised and enlarged. 12s. 6d. 


A PRIMER OF THE INTERNAL COMBUSTION ee 
Book for First ~~ Second Year Students. By H. E. 
M.A., M.I.E.E., &c. Crown 8vo. Third imp. 


MECHANICAL TECHNOLOGY. By G. F. Cuarnocx, M.Inst.C.E., 
M.Inst.M.E. Demy 8vo. res. 6d. net. 

HYDRAULICS AND ITS APPLICATIONS. 
eers and Students. By A. H. Gipson, 
edition. Revised and enlarged. 


A Text- 
45. net. 


A Text-Book for Engin- 
D.Sc., M.Inst.C.E. Second 
Demy 8vo. 245. net. 
PRACTICAL DESIGN OF MARINE SINGLE AND DOUBLE-ENDED 

BOILERS, including Uptakes, &c. By Joun Gray. New and 


revised edition. 12s. 6d. net. 


THE DIESEL ENGINE FOR LAND AND MARINE PURPOSES. By 
A. P. B.Sc., A.M.I.C.E., A.IL.E.E. Fifth edition. 


21s. net. 


A MANUAL OF REINFORCED CONCRETE. By Cuartes F. int 
M.Inst.C. E., M.Am.Soc.C. E., M.1. Mech.E., and Witt1am Dunn, 
F.R.L.B.A. Fourth edition. Pocket size. ‘About 21s. net. 


THE NITROGEN INDUSTRY. By J. 
D.Sc., and L. H. 
Illustrated. 


R. PartTIxGcTon, 
ParKER, M.A., D.Sc., F.I.C. 


21s. net, 


M.B.E., 
Demy 8vo. 
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GENERAL BOOKS 


has resulted in a picture before which the most frivolous of mortals 
would pause... the book’s profusion of inspiring facts, any one of 
which stimulates the imagination to rich and joyful speculation.” — 
Spectator. 


INFLUENCES OF GEOGRAPHIC ENVIRONMENT. 
author of ‘‘American History and its Geographic 
Medium 8vo. 700 pages. arts. net. 


By E. C. SEMPLE, 
Conditions.” 


ATOMS. By Prof. Jean Pernin. Translated by D. Li. Hammick 
from the revised French edition, with a special chapter for the 
revised English edition by Prof. PERRIN. 9s. net. - 


THE PATHOLOGY OF THE NERVOUS SYSTEM. By EF. Farquuar 
Buzzaxp, M.A., M.D., F.R.C.P., and J. G. GREENFIELD, B.Sc., 
M.D., M.R.C.P. Demy 8vo. Illustrated. 30s. net. 


HORMONES AND HEREDITY. 


By J. T. CunninGuam, M.A., F.Z.S. 
Demy 8vo. I Ilustrated. 


24s. net. 


MODERN METHODS IN THE DIAGNOSIS AND TREATMENT OF 
RENAL DISEASE, By HuGu Macvean, M.D., D.Sc., Professor 
of yg U niversity of —, and Director of the Medical 
Clinic, Thomas's. Demy 8vo. 8s. 6d. net. 

MODERN METHODS IN THE DIAGNOSIS AND TREATMENT OF 
GLYCOSURIA AND DIABETES. By HuGu Mac.ean, M.D., 
D.Sc. A monograph written as a companion volume to the author’s 
-well known work on Renal Disease. Jemy 8vo. Illustrated. 
ros. 6d, net.} 


TECHNIQUE OF THE TEAT AND CAPILLARY GLASS TUBE. By 
Sir ALMrorw E, Wricut, M.D., F.R.S., with the collaboration 
of LEonarp CoLesrook, M.B., B.Sc. Royal 8vo. Second edition. 
425. net. 


THE TREND OF THE RACE. By Samvet J. Houimes, Ph.D., Pro- 
fessor of Zoology in the University of California. A Study of the 
present Tendencies in the Biological Development of Civilised Man- 
kind. Demy 8vo. 18s. net. 


HUMAN TRAITS AND THEIR SOCIAL SIGNIFICANCE, By Irwin 
EpMaAn, Ph.D., Instructor in Philosophy, Columbia University. 
15S. net. 


A HISTORY OF THE ASSOCIATION PSYCHOLOGY. By Howarp 
C. WaxreNn. Author of ‘‘ Human Psychology.” 16s. net. 
A history of Associationism from Plato down to Modern ‘Times. 


OF EVOLUTIONARY BIOLOGY. By Arrnur Denpy, 
Sc., F.R.S., Professer of Zoology in the University of London 
(iing's College); Zoological Secretary of the Linnean Society of 
London. Second edition. Enlarged. Fourth Impression. With 

a Glossary. Fully Illustrated. 15s. net. 


LABORATORY EXERCISES IN APPLIED CHEMISTRY. By Dr. 
Authorised Translation-by LAWRENCE 
Brapsuaw, D.Sc., Ph.D. Demy 8vo. Illustrated. 12s. 6d. net. 


LINEN. By Acrrep S. Moore, 


15s. net, 


M.Text.Inst. Demy. Illustrated. 


Constable's — List of Technical Publications will be sent to any one expressing 
a desire to receive it on aptlication to 


CONSTABLE & CO. LTD. LONDON (10 ORANGE ST. W.C.2) BOMBAY SYDNEY 


| 
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UNION OF SOUTH AFRICA. 
VACANCY FOR A PLANT PHYSIOLOGIST. 


APPLICATIONS are invited for appointment to the above post on the 
staff of the Division of Botany, Department of Agriculture, Union of South 
Africa. The commencing salary on the scale £300-325-380-30-650 will 
depend on the qualifications and experience of the successful candidate. 
Local allowance will be granted if stationed in an area where such is 
payable. 

Candidates must hold a University degree, and must furnish evidence of 
having carried out some research work in plant physiology. 

Applicants should state their knowledge of the English and Dutch 
languages. 

A free passage to South Africa will be provided. 

The successful applicant will be appointed on twelve months’ probation, 
and be required to produce satisfactory certificates of health and birth. 

Applicaticns accompanied by particulars as to age, qualifications and 
experience, and copies of educational certificates and testimonials, all in 
duplicate, should reach the SeckEeTary, Office of the High Commissioner 
for the Union of South Africa, ‘I’rafalgar Square, London, not later than 
September 22, 1922. 


UNIVERSITY OF CAPE TOWN. 


LECTURER IN PHYSICS. 

APPLICATIONS are hereby invited for the post of LECTURER in 
the DEPARTMENT OF PHYSICS at the University of Cape Town. The 
salary is £400 per annum, rising by annual increments of £25 to £500 per 
annum, in accordance with the Government regulations. The lecturer must 
become a member of the University Teachers’ Superannuation Fund. 

Applications, together with testimonials, must be sent in duplicate to the 
Secretary, Office of the High Commissioner for the Union of South Africa, 
Trafalgar Square, London (from whom further particulars may be obtained), 
not later than September 15, 1922. The successful applicant will be required 
to assume duty not later than March 1, 1923. Salary commences from date 
of assumption of duty. 


EAST LONDON COLLEGE 
(UNIVERSITY OF LONDON). 
MILE END ROAD, E.1. } 
APPLICATIONS are invited from Honours Graduates for a Junior 
Demonstratorship in the Department of Physics. Duties to commence 
October 2. Salary £250 per annum. 
E. J. WIGNALL, Registrar. 


TO SCIENTISTS, RESEARCH STUDENTS, AND 


SCHOLARS. 
THE INTERNATIONAL BIBLIOCRAPHICAL SERVICE BUREAU 


supplies complete Continental and American bibliographies on any scientific, 
literary, or medical subject. Chemical work a speciality. Extracts made. 

Headquarters: Vienna. English representative: ‘‘ ALEXANDRIAN,” IA 
Longridge Road, Earl's Court, S.W.5. 


CHIEF ANALYTICAL CHEMIST RE- 


QUIRED.—First-class men with full qualifications and works experi- 
ence only need apply. Salary required and_ testimonials to be sent 
with application to Service DerartMENT, Messrs. Lever Brothers, 
Limited, Port Sunlight. 


AUTHORS’ TYPIST.—4th year Chemical 


Student undertakes typing of scientific papers, authors’ MSS., etc. 
knowledge of French and.German. Box 10, c/o NATURE 
ffice. 


DIATOMITE (Kieselguhr), Snow White, 


Cream and Brown qualities, for filtration, insulation, etc., always in 
stock at principal U.K. ports. Enquiries invited. A. EGGERMoNT, 
Victoria Chambers, Middlesbrough. 


ACCURATE CHEMICAL THERMOMETERS.— 


110° C., 150° C., 250° F., 300° F., 2s. each; 200° C., 2s. 6a, each; 
360° C., 400 F., 3s. each; 500° C., special glass, ros. each, Also 
singles and sets in all graduations to 1/10°.—CHEELD, Chesham, 


DUSTLESS ROOMS gum, 


On all Laboratory, Library, Museum, School, &c., 
Floors and Linoleums of every description 


wt FLORIGENE™ 


DURING the VACATION for BEST RESULTS 


It is IMPORTANT TO NOTE that ONE APPLICATION of 
“Florigene” ALLAYS the DUST and DIRT for 2 to 12 months, 
according to traffic, not only during each Sweeping (without 
Sprinkling of any kind), but also throughout all the intervening 
periods—which is of greater hygienic importance. Easily applied. 


These sanitary and labour-saving advantages are NOT 
attained by sweeping-powders or any other method, 
Send for Particulars, Medical Reports, and Testimonials to the Sole Makers 


oe 
The  DUST-ALLAYER ” Co. 
4 VERNON PLACE, BLOOMSBURY, LONDON, W.C.1. 


Contractors to Admiralty, H.M. Office of Works, Colonial Govts., L.C.C., ete. 


RADIUM ON HIRE, 


(Activity 1,800,000). 


RADIUM MICROSCOPES, 


' Complete with Radium, 2/6 and 7/6 each. 
These _are SELF -LUMINOUS in the dark, 


showing splendid Scintillations. 


Pitchblende Scintilloscopes 7/6 each. 
Extra Screens for Testing Minerals . 1/6 each. 


] 

F. HARRISON GLEW, _ | 

156 Clapham Road, London, S.W.9. 
Telephones : 1787 Hop and 3117 Hop. 


W. OTTWAY & Co. Ltd. 


(Established 1640) 
MANUFACTURERS 


of all types of Astronomical, 
Surveying, Scientific and 
Optical Instruments. 


Illustrated Leaflets post free. 


We shall be pleased to give 
quotations for Refractor Tele- | abs 
scopes up to 8 inches aperture, _ 
fully equipped on Equatorial. 
Silvering, Overhauling, Repairing & Adjusting done cheaply. 


Orion Works, Ealing, London, W.5. 


PRISMATIC BINOCULARS. 
THE RIGHT QUALITY AND RIGHT PRICE. 
Our Special 8 x Prismatic - 70/- 


Our Selected 8 x - - 84/- 
” ” 10 x ‘a - 105/- 
” ” 1 2 x ” o 1 35/- 
” ” 1 6 x ” oo 1 65/- 
20 x - -250/- 


PORTABLE TELESCOPES. 
Our Tourist 25 x With Sling 70/- 
» Pan-Tourist 40 x 95/- 
” Super 60 x ” ” 250/- 

BROADHURST, CLARKSON & Co. 
NOTE ADDRESS— 

63 FARRINGDON ROAD, LONDON, E.C.1. 


Incorporating the HIGH TENSION COMPANY. 
DESIGNERS AND MANUFACTURERS OF 


TRANSFORMERS, 
INDUCTION COILS, 
VACUUM TUBES, etc. 
11 Torrington Place, 
Gower Street, London, W.C.1. 


Telephone: MUSEUM 8121 (3 lines). 


Car 
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THERMOMETERS FOR CHEMICAL LABORATORIES 


With Normal Glass Bulbs. 
OUR OWN MANUFACTURE. BEST QUALITY (GUARANTEED ACCURATE) AT REASONABLE PRICES. 


SETS OF STANDARD THERMOMETERS 
divided to and 
With National Physical Laboratory Certificates. 


SPECIAL THERMOMETERS OF ANY LENGTH 
OR RANGE MADE TO ORDER IN A FEW DAYS. 


PASTORELLI & RAPKIN L”®: 


Contractors to various Departments of H.M. Government 


46 HATTON GARDEN, LONDON, E.C.1. 
Actual Manufacturers of 


THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 


Barometers, Barographs, Thermographs, Hygrographs, 
Hydrometers, Standard Meteorological Instruments, Etc. 


Brass or Steel Protecting Sheaths. 


High Temperature Thermometers. 


ANY LENGTH 
2 INS. TO GFT. 


ILLUSTRATED PRICE LISTS ON APPLICATION 


*Phone—Holborn 1981. Telegrams—Rapkin, London. 
ESTABLISHED 1750. 


Any instrument sent on approval if desired. 
Carriage paid and safe delivery guaranteed of all instruments within the United Kingdom. 
L 3 
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BOWES & BOWES, 


Dealers in 


SCIENTIFIC BOOKS 


Journals and Monographs, both English 
and Foreign. 


RECENT PURCHASES. 


Annals of Botany, Vols. 1 to 35. Vols. 1 to 17 half-bound, 
remainder in parts. 1887-1921. £45. 


Annales du Jardin Botanique de Buitenzorg, Vols. I to 19, 
part 2, and Supplements 1 and 2, half morocco, 1876- 
1904. £35. 


Botanisches Centralblatt, herausgegeben von Uhlworn und 
Kohl, Vols. 25 (1884) to 137 (1918), Vols. 1 to 6 buckram 
and half calf, remainder in parts. £70. 


Botanisches Centralblatt Beihefte, Vols. 1 to 14 (Vols. 1 to 
6 buckram, the rest in parts), 1891-1903. £10: 10s. 


A Collection of Modern Pamphlets and Papers (mostly 
presentation copies with the authors’ inscription), bound in 
62 Vols., half morocco. Classified as Botany (51 Vols.), 
Fermentation (4 Vols.), Physiology (§ Vols.), MS. Index 
(2 Vols.). The whole £25. 


Journal of the Society of Chemical Industry, Vol. IX. (1890) 
to XXXII. (1913) and Collective Index, 1882-1895. 25 
Vols. Half morocco. £46. 


Zeitschrift fiir anorganische Chemie, herausgegeben von G. 
Kriiss. Biénde 1 to 51 (1906) in parts as published. £36. 


Jahresberichte der chemischen Technologie, herausgegeben 
von J. R. Wagner. Vols. 1 to 32 (1855-86). Bound into 
15 Vols. £10: 10s. 


Beilstein. Handbuch der organische Chemie. 4 Vols., 
and Erganzungsbiinde, 5 Vols. 9g Vols. 1893-1906. Half 
leather. £40. 


The Auk. A Quarterly Journal of Ornithology, first edited by 
J. A. Allen. Complete from its commencement in 1884 
down to 1921. Vols. 1 to 31 bound in cloth, £45. 


Journal fiir Ornithologie, herausgegeben von Jean Cabanis, 
&c. Complete from its commencement in 1853 to 1914. 


£45. 


Zoological Society Proceedings. Com//ete from commence- 
ment, 1830 to 1921, 132 Vols. (with Indexes, 1830-1910, 
7 Vols.). 108 Vols., cloth, the rest as published. £105. 


Mathematische Annalen, herausgegeben von A. Clebsch und 
C. Neumann. Vols. 1 to 75 (1914) and Index. Completely 
bound in half morocco. £105. 


Journal fiir die reine und angewandte Mathematik, 
herausgegeben von A. L. Crelle. Vols. 1 to 149 (1826-1919) 
and Index volume. 131 in 72 Vols., half calf, rest as 


issued. £160. 


We are prepared to purchase Libraries or smaller collections 
of Scientific Books and Journals, English and Foreign, 
including publications of Learned Societies, and_ invite 
correspondence from Librarians and others wishing to buy or 
sell such works. 


1 Trinity Street, Cambridge. 


Telegrams and Cables : 


Telephone 408. 
“ Bowes, CAMBRIDGE,” 


Now Ready. Price 30s. 6d. net. 


NATURE 


VOL. 109 


St. Martin’s Street, London, W.C.2 


THE HANDBOOK OF 
PATENT LAW OF ALL COUNTRIES 


By W. P. THOMPSON, F.C.S., M.I.Mech.E., Etc., 
Chartered Patent Agent of Liverpool. 
Entirely revised and rewritten 1920, 157 pages. Crown Octavo. 
All Countries, 6s. British Law only, 1s. 


“Should prove a very valuable and trustworthy guide te would-be 
patentees.”—Nature. 
Lonpon : STEVENS AND Sons, LimITEpD. 


MESSRS. SOTHERAN 


have now d a Scientific Department on the first floor of 
their Strand House, where a selection of their large stock in 
modern, as well as old and rare, works on Exact and Applied 
Science may be seen on the shelves. 

They would also call attention to their facilities in getting sets 
or runs of periodicals on scientific subjects, as well as rare or 
out-of-print books they may not have in stock already. 


HENRY SOTHERAN & CO., 140 Strano, W.C.2, & 43 PiccaDILLy, W.1, Lonvon. 


THE FERGUSON 
SOLAR CHRONOMETER 


will show correct time without any calculation or 

allowance for equation. It is very portable (Model A 

being only 4 ins. in diameter) and it can be set up 
by anybody, no compass or level being wanted. 


Model A, for use between 60° N. and 60°S.. . £5 15 0 


Model B, for use in any latitude. . . . . 


With descriptive pamphlet. 


J. H. STEWARD, Ltd., 


Opticians and Scientific Instrument Makers to the British 
and toreign Governments, 


406 & 457 STRAND, LONDON, W.C.2. 


ESTABLISHED 1852, 


£6 15 0 
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MESSRS. METHUEN’S 
NEW SCIENTIFIC BOOKS 


Announcements—Autumn 1922. 


Illustrated Announcement List sent on Application. 


THE MEANING OF RELATIVITY. By Avserr EINSTEIN, 
Crown 8vo. 5s. net. 


THE MATHEMATICAL THEORY OF RELATIVITY. By 
Aucusr Koprr, Professor of Astronomy, University of 
Heidelberg. Crown 8vo. 8s. 6d. net. 


THE FOUNDATIONS OF EINSTEIN’S THEORY OF 
GRAVITATION. By Professor ERwWIN FREUNDLICH. 
With a Preface by ALBERT EINSTEIN and an Intro- 
duction by H. H. Turner, D.Sc., F.R.S. Crown 
8vo. 5s. net. 


ATOMIC STRUCTURE AND SPECTRAL LINES. By 
ARNOLD SOMMERFELD, Professor of Theoretical 
Physics at the University of Munich, With many 
Diagrams, Demy 8vo. 32s. net. 


THE QUANTUM THEORY. By Fritz Reicue, Professor 
of Physics at the University of Breslau. 6s. net. 


THE STRUCTURE OF ATOMS. By ALFRED Stock, 
Professor in the University of Berlin. Demy 8vo. 6s. 
net. 


RADIO FOR EVERYBODY. By A. C. Lescarsoura. 
Edited by R. L. SMirH Rose, With 170 Illustrations. 
Crown 8vo. 7s. 6d. net. 


THE ELEMENTARY PRINCIPLES OF LIGHTING AND 
PHOTOMETRY. By Joun W. T. WaALsu, M.A., 
M.Sc., Senior Assistant in the Photometric Division 
of the National Physical Laboratory. With 8&5 
Diagrams. Demy 8vo. 10s. 6d. net. 


ADVANCED PRACTICAL PHYSICS FOR STUDENTS. 
By B. L. Worsnop, B.Sc., and H. T. FLint, M.Sc., 
Ph.D., Lecturers in Physics, King’s College. With 
many Diagrams. Demy 8vo. 6s. net. 


REMEMBERING AND FORGETTING. By T. H. Pear, 
M.A. Illustrated. 7s. 6d. net. 


MEDICAL PSYCHOLOGY AND PSYCHICAL RESEARCH. 
By T. W. MircHEL1, M.D. 7s. 6d. net. 


THE PSYCHOLOGY OF THE CRIMINAL. By M. Hamsiin 
SmirnH, M.A., M.D. 6s. net. 


LOLA: A Contribution on the Thought and Speech of 
Animals. By HENRY KINDERMANN. Witha Chapter 
on “ Thinking Animals,” by Dr. WILLIAM MACKENZIR. 
6s. net. 


ENGLISH COASTAL EVOLUTION. By E. M. Warp, 
M.A., B.Sc. Illustrated. Crown 8vo, 8s. 6d. net. 


METHUEN & CO., Ltd., 36 Essex St., London, W.C.2. 


G. Bell & Sons, Ltd. 


CLASSICS OF SCIENTIFIC METHOD. Edited by 
E. R. THomas, M.A., M.Sc., Headmaster of the Royal 
Grammar School, Newcastle-on- Tyne. 


I.—The Sloane of the Circulation of the Blood. 
By CHARLEs SINGER, M.D., D.Litt., F.R.C.P. Crown 
8vo. Illustrated. ts. 6d. net. 
Other volumes are in active prepar ration, 
The object of this Series is to show by quotation from original papers, 
with a complete explanatory introduction, the lines of development along 
which human thought achieved certain fundamental discoveries. 


BELL’S MATHEMATICAL TABLES. By 
STEIN, Ph.D. Demy 8vo. 16s. net, 

A collection of tables, handy in shape and size, suited to the daily 

** practical” work of the mathematician and the theoretical physicist. 
The first part contains the usual logarithms of numbers and of the funda- 
mental trigonometric functions. The second and larger part contains a 
collection of mathematical formulz, definitions, and theorems, together 
with tables of the more important special functions, such as elliptic 
integrals, Bessel functions and spherical harmonics, F resnel integrals, &c. 


FUNDAMENTAL PRINCIPLES OF ORGANIC 
CHEMISTRY. By Mourevu, Professor at 
the Collége de France. Authorised Translation from 
the Sixth French Edition by W. T. K. BRAUNHOLTZz, 
B.A., A.I.C. With Introduction by Sir W. J. Pore, 
K.B.E., F.R.S. Demy 8vo. 12s. 6d. net. 

‘We heartily commend Prof. Moureu’s book to all. It is written 
with that clarity, logical sense, faculty of arrangement, ‘and sense of 
proportion, which are such striking characteristics of French scientific 
literature. We trust that in its English dress it will have a reception 
commensurate with its great merits.’—Wature. 


PRACTICAL BIOLOGICAL CHEMISTRY. Translated 
from the French of MM. BerrTRAND and THOMAS (of 

the Institut Pasteur) by H. A. CoLwELt, M.B., D.P.H. 
Demy 8vo. With numerous Illustrations. 1os. 6d. net. 
‘The work will be found of great value. .. . Whoever uses it will 
find in it many interesting and unusual experiments, described in a 
clear and suggestive manner, without too great a load of detail. The 
translator has done his work well, and has added a few notes,” —WNature. 


AN INTRODUCTION TO ZOOLOGY FOR MEDICAL 
STUDENTS. By C. H. O’Donocuug, D.Sc., 
F.Z.S., Professor of Zoology, University of Manitoba. 
Demy 8vo. Illustrated. 16s. net. 

* Supplies a definite want. . Clearly written and understandable. 
. A most useful text-book.’ "—Br itish Medical Journal. 


STUDIES IN HUMAN NATURE. By J. B. BaILuir, 
Professor of Moral Philosophy, University of Aberdeen. 


Demy 8vo. 15s. net. 
‘This stimulating and original book . . . shows in an interesting 
way the converging influence of several lines of modern thought.” 
Yorkshire Pos?. 


NEW EDITIONS READY SHORTLY 


X-RAYS AND CRYSTAL STRUCTURE. By Sir 
Bracc, K.B.E., F.R.S., D.Sc., Quain 
Professor of Physics, University of London; and 
W. L. Brace, M.A., F.R.S., Langworthy Professor of 
Physics, Manchester University. Revised and enlarged 
edition. Demy 8vo. Illustrated. 


RADIUM, X-RAYS AND THE LIVING CELL. (With 
Physical Introduction.) By H. A. CoLWELL, M.B., 
D.P.H.; and Prof. SipNey Russ, D.Sc. Revised and 
enlarged edition. With numerous Plates (some in 
Colour). Large 8vo. 


INTERMEDIATE CHEMISTRY. By Atex. Smirn, 
B.Sc., Ph.D., F.R.S.E., Head of the Department of 
Chemistry, Columbia University. New edition, revised 
by E. E. Stosson, Author of Creative Chemistry ; 
and J. KENDALL, Professor of Chemistry, Columbia 
University. Post 8vo. Illustrated. 8s. 6d. net. 


York House, Portugal St., W.C.2 
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SECOND-HAND MICROSCOPES 
ZEISS Ia, with revolving mechanical stage and extra vulcanite stage, NO TICE 
racking substage, Abbe condenser, 2 eyepieces, AA & C objectives. 


30 0 0 
ZEISS IVa, 2 eyepieces, triple nosepiece, spiral substage with Abbe 
condenser, objectives A & D (Zeiss), 1/12 oil, Watson £2710 0 If any difficulty iS experienced in 


Attachable mechanical stage by Bausch & Lomb, extra £4. 


SPENCER, side fine adjustment, mechanical stage, 2 eyepieces, triple obtaining NATURE from Book- 


meagre, spiral Abbe and iris, objectives 16 mm., 4 mm., and 1.8 mm, 
BAUSCH & LOMB B28, 2 eyepieces, triple nosepiece, spiral substage sellers or Newsagents, Orders, 


with Abbe condenser and iris, objectives 4mm., 16 mm., and 1.9 mm. 


oil, (new) .. i i 
HIMMLER, revolving and centring stage, side fine slum. «ex with remittance, should be — 


pieces, spiral focussing to Abbe condenser and iris, objectives Nos. 3, 7, to the Publishers 


and 1.8 mm. oil, as new £2610 0 
LEITZ I, with revolving and centring stage, spiral substage with Abbe re an ; 
condenser, 3 eyepieces, objectives Nos. 3, 6 and 1/12 oil, with triple * *For Subscription Rates see p. xxxvit of the current issue. 

.. £22 10 


Many others ; full list on request. Office of NATURE, St. Martin’s St., W.C.2. 
CLARKSON’S, 338 High Holborn, London, W.C.1. 


The original firm. Opposite Gray's Inn Road. Phone: Holborn 2149. 


| RELE SS RECEIVING SETS: Te 


We have pleasure in announcing to readers of NATURE, that we have 
placed on the market Portable Wireless Receiving Sets for Morse Signals 
and Telephony, and shall be pleased to send full details on request. 


Delivery can be made from Stock. 


vt’ The COX-CAVENDISH Electrical Co. Ltd. 


105 Great Portland Street, London, W.1. 


Hy 
BRANCHES: HARLESDEN—EDINBURGH—BRADFORD. 


My 


SS 
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SCIENTIFIC WORTHIES. 


THE FOLLOWING IS A LIST OF THE STEEL AND PHOTOGRAVURE PORTRAITS THAT HAVE 
APPEARED IN THE ABOVE SERIES :— 


Michael Faraday J. Louis R. Agassiz Sir Archibald Geikie 
Thomas Henry Huxley Jean Baptiste André Lord Lister 

Charles Darwin _ Dumas Stanislao Cannizzaro 
John Tyndall Sir Richard Owen Von Kdlliker 

Sir George Gabriel Stokes James Clerk Maxwell Simon Newcomb 

Sir Charles Lyell James Prescott Joule Sir William Huggins 
Sir Charles Wheatstone William Spottiswoode Sant Gesteleh 

Sir Wyville Thomson Arthur Cayley 

Robert Wilhelm Bunsen Sir C. W. Siemens Eduard Suess 
Lord Kelvin John Couch Adams Sir William Crookes 
Baron A. E. Nordenskjold James Joseph Sylvester Sir William Ramsay 
Hermann L. F. Helmholtz Dmitri Ivanowitsh Men- Dr. A. Russel Wallace 
Sir Joseph Dalton Hooker deléeff Prof. H. Poincaré 
William Harvey Louis Pasteur Sir J. J. Thomson 
Sir George B. Airy ———-- Sir Norman Lockyer 


@ The Portraits of Sir A. GEIKIE, LORD LISTER, Prof. CANNIZZARO, Prof. VON KOLLIKER, 
Prof. S. NEWCOMB, Sir W. HUGGINS, LORD RAYLEIGH, Prof. SUESS, Sir WM. CROOKES, 
Sir WM. RAMSAY, Dr. A. R. WALLACE, Prof. H. POINCARE, Sir J. J. THOMSON and Sir 
NORMAN LOCKYER belong to a New Series and are Photogravures. 

Proof Impressions of any of the above, printed on India Paper, may be had from the Publishers, at 5s. each. 


Cheques and Money Orders payable to MACMILLAN & CO., Ltd. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C.2. 
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THE OPEN COURT CO.’S LIST 


THEOPHRASTUS BOMBASTUS YON 
HOHENHEIM, called PARACELSUS. His 
Personality and Influence as Physician, Chemist, and 
Reformer. By Prof. J. M. STILLMAN. Cloth. With 
Portrait on Cover. 10s. net. 

‘It ts a scholarly contribution to a subject which has still its 

p vale vities and difficulties. The story of his life is here told 

vithout bias, dispassionately, and in ‘the light of all available 

‘information, and the result is an emine ntly readable manograph 

written in the true spirit of history.”—NATURE, Aug. 12, 1922. 
‘ Prof. Stiliman’s account of the Paracelsan doctrine is lucid 
nd discriminating. He thinks that the influence of Paracelsus 

n chemistry was epoch-making, because he ridiculed the attempts 

to make gold and invited chemists to make drugs that might be 

useful to physicians." —SPECTATOR. 

‘ This book presents a concise, fair-minded, and comprehensive 
penser Sos life and work, while its refe rences and bibliography 
form an excellent guide to further study.” —GLASGOW HERALD. 


EVOLUTIONARY NATURALISM. By Prof. 
Roy Woop SELLARS, Ph.D. Cloth. 12s. 6d. net. 
Dr. Sellars’ volume is an important contr tbution to modern 
philosophical discussion as being principally a remarkably success- 
ful effort to lay down a new epistemology from the point of view 
f the critical realist. . .. The author’ 's chapter on the mind- 
body problem is worthy of separate notice. Readers interested in 
progressive views will find it illuminating."-—GLASGOW 
HERALD. 


PROBLEMS OF SCIENCE. By FRreperico 
Enriques. Authorised Translation by CATHERINE 
Royce. Cloth. Price 10s. net. 


A HISTORY OF THE CONCEPTION OF 
LIMITS AND FLUXIONS IN GREAT 
BRITAIN, FROM NEWTON TO WOOD- 
HOUSE. By Prof. Fiorian Cajori. 300 pages. 
Two Portraits. Being Vol. V. of the Open Court 
Classics. Cloth. 8s. 6d. net. 


THE EARLY MATHEMATICAL MANU- 
SCRIPTS OF LEIBNIZ. Published by Cart 
IMMANUEL GERHARDT. Translated from the Latin 
texts with Critical and Historical Notes by J. M. 
CHILp, M.A. Cloth. 7s. 6d. net. 


LECTURES ON THE PHILOSOPHY OF 
MATHEMATICS. By JAMEs ByRNIE SHAW. 
Cloth. 7s. 6d. 


THE SCIENCE OF MECHANICS: A Critical 
and Historical Account of its Develop- 
ment. By Ernst Macu. New, Revised, and En- 
larged Edition with a Supplementary Volume. 
(Annotated by P. E. B. Jourpain, M.A.) Cloth, 
15s. net. 


A BUDGET OF PARADOXES. By Aucustus 
De MorGan. Revised and Edited by Prof. Davip 
EUGENE SMITH. Cloth. Two Vols. (nearly 500 
pages each). 30s. net. 

‘* Delicious bits of Satire of the nineteenth century. ... An 
amasing work,” —REVIEW OF REVIEWS. 


To be published very shortly :— 
Boscovich.—Theoria Philosophie Naturalis. 
Mach (Ernst).—The Principles of the Theory of Heat: 
Nunn.—Essays on Method and Philosophy of Science: 
Kant.—Precritical Essays on Space and Time. 
Fichte.—Addresses to the German Nation. 
Matisse.—Contemporary French Science. 
Wahl.—_American and English Pluralist Philosophers. 
Jourdain Philip, E. B., M.A.—_Memoir on. 


THE MONIST THE OPEN COURT MAGAZINE 
Quarterly. 3s. 6d. net. Monthly. 1s. net. 
13s. 9d. per annum (post free) gs. 6d. per annum (post free). 
Specimen copies at half price (post free.) 


149 STRAND, LONDON, W.C.2 


MESSRS. RIVINGTON’S LIST 


By G. BORCHARDT, M.A., B.Sc. 


Assistant Mz os. on ee Military a Engineering Side at Cheltenham 
ege. 


SCHOOL STATICS. 


With or without Answers, 7s. 6d. 

The examples are mainly numerical, the book-work simple, and easy 
experiments are suggested. 

The sections on Moments and the Lever are taken first, and the Parallelo- 
gram and Triangle of Forces before Machines. 

Extra Laboratory Seeonts and a set of graduated Test 
Papers are given at the end of the book. 

The earlier ch: apters are suitable for beginners, while the later ones are 
sufficient for the Higher Mathematics for entrance to Woolwich and Sand- 
hurst and for the Senior Cz ambridge Local Examination. 

‘*There is a long and interesting section on Machines, in which the 
Principle of Work is utilised. . The volume should prove stimulating 
and successful.”"— Mathematic al Gazette. 


SCHOOL DYNAMICS. 


With or without Answers, 7s. 6d. 
Or in Two Parts, 4s, each. 

Part I. will be found sufficient for such examinations as the Cambridge 
Junior Local, while Part II. includes all that is necessary for the Cambridge 
Senior Local, the Higher Mathematics for entrance to Woolwich, and other 
similar examinations. 

The book-work is illustrated by simple gene pon while velocity 
and acceleration are studied with the help of gr iphs and Fletcher's trolley, 

In Part I. the author has not hesitated to introduce simple stz andard 
formula, and though in dealing with Forces absolute units have been 
employed, in most cases the magnitudes are eventually given in gravitational 
units. 

In Part Il. emphasis is laid on the graphical representation of Work and 
the solution of problems by the Princ siple of Work. In Circular Motion, 
distinction has been drawn between Centrifugal and Centripetal Forces, 
and, wherever possible, simple applications to balanced fly-wheels, governors, 

“looping the loop,” the tendency of cars to topple in rounding corners, etc. 
have been introduced. 

Chapters are given on Simple Harmonic — and Rotating Bodies. 

Extra Laboratory Experiments and a set of graduated Test 
Papers are given at the end of each part. 


ARITHMETICAL TYPES AND EXAMPLES. 


With Oral Examples, 5s. THE EXAMPLES ONLY, 3s. 6d. 


JUNIOR ARITHMETIC. With or without Answers, 2s. 6d. 


THE EXAMPLES ONLY, 2s, 


PRACTICAL ARITHMETIC FOR SCHOOLS. 


With or without Answers, 5s. Gd. Or in Two Parts, 3s. each. 
THE EXAMPLES ONLY, 3s. 6d. Orin.Two Parts, 2s. 6d. each. 
A KEY complete, 15s. net. Or in Two Parts, 7s, 6d. each net. 


JUNIOR PRACTICAL ARITHMETIC. 2s. 6a. 


THE EXAMPLES ONLY, 2s. 


REVISION PAPERS IN ARITHMETIC. 


With or without Answers, 2s, 6d. 


COMMERCIAL ARITHMETIC. 


With or without Answers, 3s. 6d 

Based on the Board of Education Circuk: ar 1116, on the First Year’s Course 
of Commercial Instruction in Evening Schools. 

Stress is laid on rough checks, accuracy, and short methods of calcula- 
tion suits = for business work. | Included in the book are sections on 
Invoices, Sales and Purchases Books, Cheques, Cash Book, Insurance, 
Brokerage ‘and Commission. 

The examples have been made as concrete as possible and Revision 
Papers are given, 


ELEMENTARY ALGEBRA. With or without Answers, 


5s. 6d. Or in Two Parts :—Part I., 3s. 6d. 3 Part II., 3s. 
THE EXAMPLES ONL Y, 3s. 6d. Or in Two Parts, 2s. 6d.each. 
A KEY complete, 15s, net. Orin Two Parts, 7s. 6d. each net. 


JUNIOR ALGEBRA. 3s. 64d. EXAMPLES ONLY, 3s. 
REVISION PAPERS IN ALGEBRA. 


With or without Answers, 2s. 6d. 


PLANE GEOMETRY FOR SCHOOLS. 
With numerous Examples. By T. A. BECKETT, M.A., and F. E. 
ROBINSON, M.A., Mathematical Masters at St. Paul’s School. 
In Two Parts, with or without Answers. §s, each. 


ELEMENTARY CALCULUS. 


By C. H. P. MAYO, M.A., formerly Senior Mathematical aged at 
H. arrow School. Crown 8vo. With numerous Diagrams. 1 
The aim of this book is (1) to be thoroughly modern and te: FR «val (2) to 
develop the rules and processes of the Calculus, and at once to show their 
applications by interesting 
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MACMILLAN & CO.’S NEW BOOKS. 


GEOLOGY OF THE TERTIARY AND QUATERNARY PERIODS IN THE 
NORTH-WEST PART OF PERU. By T. 0. BOSWORTH, D.Sc., M.A, F.G.S., 


F.R.G.S. With an account of the Palaeontology by HENRY WOODS, M.A., F.R.S., T. WAYLAND 
VAUGHAN, Ph.D., J. AA CUSHMAN, Ph.D., and others, With Maps and numerous IIlustrations. 
Medium 8vo. 465s. net. 


SECOND EDITION. 

CRYSTALLOGRAPHY AND PRACTICAL CRYSTAL MEASUREMENT. By 
A. E. H. TUTTON, D.Sc, M.A., F.R.S., A.R.C.Sc., Past President of the Mineralogical Society. 
Second Edition in Twe Volumes. Illustrated. 8vo. Vol. 1. FORM anD STRUCTURE. 50s. net. 
Vol. II. PHYSICAL AND CHEMICAL. | Sos. net. 


NATURE,—* These two volumes are a mine of accurate information on matters belonging to a wide field of know- 
ledge, and testify alike to the learning and industry of the author and to the enterprise of his publishers.” 


INORGANIC CHEMISTRY. By T. MARTIN LOWRY, C.BE., F.R.S., D.Sc. Professor of 


Physical Chemistry in the University of Cambridge. Illustrated. 8vo. 28s. net. 
JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTR Y.-—“ As soon as the book appeared the present 
writer read the first 200 pages and has since devoted many short periods to sampling the rest. As the result he is inclined 
to rate the book very highly indeed.” 


DISTILLATION PRINCIPLES AND PROCESSES. By syDNEY YOUNG, D.Sc., 
F.R.S., with the collaboration of Lieut.-Col. E. Briggs, B.Sc., T. Howard Butler, M.Sc. F.I.C., 
Thos, H, Durrans, M.Sc, F.1.C., the Hon. F, R. Henley, Jas. Kewley, M.A., and Joseph Reilly, D.Sc. 
With 210 Illustrations. 8vo, 4os. net. 


SIXTH EDITION OF VOLUME II. 
CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, FATS AND WAXES. 
By Dr. J. LEWKOWITSCH, M.A., F.I.C. Illustrated. 3 Vols. Medium 8vo, Vol. II. Sixth 


Edition entirely revised by GEORGE H. WARBURTON. 42s. net. 
*, Previously published. Vol. I. Sixth Edition. 36s. net. 


SECOND EDITION, REVISED AND ENLARGED, 
A DICTIONARY OF CHEMICAL SOLUBILITIES: INORGANIC. First Edition by 
ARTHUR M. COMEY, Ph.D. Second Edition, enlarged and revised by ARTHUR M. COMEY, 
Ph.D., and DOROTHY A. HAHN, Ph.D., Professor of Chemistry, Mt. Holyoke College. 8vo 
63s. net, 


FIFTH ENGLISH EDITION, THOROUGHLY REVISED. 


STRASBURGER’S TEXT-BOOK OF BOTANY.  Rewritten by Dr. HANS FITTING, 
Dr. HEINRICH SCHENCK, Dr. LUDWIG JOST, Dr. GEORGE KARSTEN. Fifth English 
Edition, revised with the Fourteenth German Edition by W. H. LANG, M.B., D.Sc., F.R.S., Barker 
Professor of Cryptogamic Botany in the University of Manchester. With 833 Illustrations, in part 
coloured. Medium 8vo. 31s. 6d. net. 


SECOND EDITION. 


ALTERNATING CURRENT ELECTRICAL ENGINEERING. By PHILIP KEMP, 
M.Sc.Tech., M.I.E.E., author of “Rudiments of Electrical Engineering,” Head of the Electrical 
Engineering Department at the Polytechnic, Regent Street, London. Second Edition. Illustrated. 
8vo. 17s. net. 


RADIO-RECEIVING FOR BEGINNERS. By RHEY T. SNODGRASS and VICTOR F. 


CAMP, A.I.R.E. Illustrated. Crown 8vo. 3s. 6d. net. 
SECOND EDITION, COMPLETELY REVISED. 


INTRODUCTION TO THE MATHEMATICAL THEORY OF THE CONDUCTION 
OF HEAT IN SOLIDS. psy H. s. CARSLAW, Sc.D. (Cambridge), D.Sc. (Glasgow), 
F.R.S.E. Second Edition, completely revised. 8vo. 30s. net. 


PAR?S V. AND VI. JUST PUBLISHED. 


A SCHOOL GEOMETRY. By H. S. HALL, M.A., and F. H. STEVENS, M.A. Crown 8vo. 


«*s Send for Macmillan’s Classified Cutsingne, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.2. 
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ALCHEMY, ITS SCIENCE AND ROMANCE. 
By the Right Rev. J. E. Mercer, D.D. With 
Illustrations. 9s. 


WAVES AND RIPPLES IN WATER, AIR, AND 
A-THER. 
Being a course of Christmas Lectures, delivered at the 
Royal Institution of Great Britain. By J. A. FLEMING, 
M.A., D.Sc., F.R.S. Third issue, revised. With numerous 
Illustrations. 7s. 6 


A VOYAGE IN SPACE. 


A course of Six Lectures ‘‘ adapted to a Juvenile Auditory ” 
delivered at the Royal Institution by H. H. TURNER, 


four 


D.Sc., D.C.L., F.R.S., Savilian Professor of Astronomy 
in the University of Oxford. With over 130 Illustrations. 
6s. 


Nature says: “ We cordially recommend the book as being likely to 
give an intelligent interest in the fascinating investigations of modern 
astronomy. 


MATTER AND MOTION. 
By the late J. CLERK MAxwELt, M.A., LL.D. Reprinted 
with Notes and Appendices by Sir JoserpH LARMor, 
F.R.S. 5s. 
Nature says: “Sir Joseph Larmor has given the work everywhere, 
and in all details, the utmost care and attention.” 


Please send for Selected List of Sctentific Books. 


LONDON: THE SHELDON PRESS 


S.P.C.K. House, Northumberland Av., W.C.2. 
and of all Booksellers. 


Now Ready. Fifth Edition. 


CROSS and COLE’S 
MODERN MICROSCOPY 


A Handbook for Students, with new Chapters 
by various Authors. 


Revised and Re-arranged by HERBERT F. ANGUS. 


Demy 8vo, pp. x + 315, with 169 Illustrations, including 
12 Plates. Price 10s. 6d. (postage 8d.) 


In the Industrial Chemistry Series. 


SILICA AND THE SILICATES 


By JAMES A, AUDLEY, B.Sc.Lond., F.I.C., 
Ceramic Chemist, 


Pp. xiv+374. With 27 Illustrations, 
Price 15s, net (postage 8d.) 


INDUSTRIAL GASES 


By HAROLD C. GREENWOOD, O.B.E., D.Sc., F.I.C., 
formerly Scientific Adviser Munitions Inventions Department. 


Demy 8vo, 


Demy 8vo, Pp. xviii+ 371, with 26 Illustrations, 
Price 12s. 6d, net (postage 8d.) 


BAILLIERE, TINDALL & COX, 
8 HENRIETTA STREET, LONDON, W.C.2. 


HEFFERS of CAMBRIDGE. 


NOTES AND EXAMPLES ON THE THEORY 
OF HEAT AND HEAT ENGINES. 


By Joun Cast, M.A. Demy 8vo, cloth. 7s. 64. net. (Postage 8d.) 
‘The book is not intended as an exhaustive text-book on the subject, as 
sufficient excellent treatises exist already; it is intended rather as a com- 
panion to lectures, to enable the student to see at a glance the essential 
points of the subject, and to help him with his revision for examinations.” — 
Practical Engineer. 


THE THEORY OF DIRECT-CURRENT 
DYNAMOS AND MOTORS. 


3y Joun Case, M.A. Demy 8vo, cloth. 
Diagrams. 15s. net. (Postage 8d.) 
sf. . . The section dez ling with losses and efficiency, which includes a 
full account of the appropriate methods of testing, may be well-commended. 
. —Electrical Review. 
eee feature of the book is the profusion and excellence of the illus- 
trations. —Practical Engineer and Engineer's Gazetteer. 


BY THE SAME AUTHOR. 
MOLLIER’S DIAGRAM OF ENTROPY AND 
TOTAL HEAT FOR STEAM. 


Drawn by Joun Case, M.A., from tables compiled by J. B. Peace, 
M.A. Folio Sheet. 18. net. (Postage 3d.) 


THE BASES OF AGRICULTURAL PRACTICE 
AND ECONOMICS IN THE UNITED PRO- 
VINCES, INDIA. 


By H. Martin Leake, 
vinces, etc. With a Foreword by J: 
cultural Adviser to the Government of India. 
net. (Postage rs.) 

“This work describes with expert knowledge the application of general 
economic and agricultural principles to the spec ial pro »blems of the United 
Provinces of India, paying careful attention to the relations of agriculture to 
the economic and social fabric of the community as a whole.”—7he 7imes. 


PRACTICAL PHYSIOLOGICAL CHEMISTRY. 
By Sypney W. Cote, M.A., Trinity College, Cambridge. With an 
Introduction by F. G. Hopkins, M.B., D.Sc., F.R.C.P., F.R.S., Pro- 
fessor of Biochemistry, Cambridge. Demy 8vo, cloth. Sixth Edition. 
Numerous Diagrams and Illustrations. 168. net. (Postage 1s.) 

‘The appearance of a Sixth Edition . . . about a year later than the 
last one is the best testimony to its appreciation by students and research 
workers and to its great value.""—Lancet 


PRACTICAL HISTOLOGY. 
By J. N. Laneiry, D.Sc., LL.D., F.R.S., Professor of Physiology 
and formerly Lecturer on Histology in the U niversity of Cambridge. 
Third Edition, Revised and Enlarged. 10s. 6d. 


Numerous Illustrations and 


M.A., Director of Agriculture, United Pro- 
MackEnna, C.I.E., 1.C.S., Agri- 
Demy 8vo, cloth. 15s. 


Crown 8vo, cloth. 

net. (Postage 8d.) 

‘The present work was already so good, the outcome of extensive ex- 
perience in the Cambridge School, that the reader would hardly expect 
many changes. Still a number of chang res have been made, including recent 
improvements in methods and alterations in nomenclature «6 te 
directions are clear, precise, and definite . . . the book is an admirable 
compendium. "—Lancet. 


BY THE SAME AUTHOR. 
THE AUTONOMIC NERVOUS’ SYSTEM. 
Part I. 


Demy 8vo. Sewed. 58. net. (Postage 6d.) 

This book is the first part of an account t of the sympathetic and allied 
nervous systems, here grouped together ¢ 1s the Autonomic System. It 

gives an historical account of the various terms which have been used in 
describing the system, the place of origin and of peripheral distributions 
of its parts, and the common character of its nerve fibres; of the action of 
drugs, etc., etc. 
NEARLY READY. 
FUNDAMENTALS OF BIO-CHEMISTRY IN 
RELATION TO HUMAN PHYSIOLOGY. 


By T. R. Parsons, B.Sc.(Lond.), M.A.(Cantab), Demonstrator in 
Physiology in the University of Cambridge. 

This book is intended as an introdu tion to the study of the chemical 

processes at work in the bx xdy, and is addressed more particularly to medical 
students reading for examinations in physiology. 


NOTES ON GEOLOGICAL MAP READING. 
By ALtrrep Harker, LL.D., F.R.S., F.G.S., Fellow of St. John’s 
College, and Reader in Petrology in the University of Cambridge. 
Demy 8vo. Sewed. 38. 6d. net. (Postage 4d.) 

“The real student of geology will be helped enormously by this book.” — 

School Science Review. 
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VOLUME II. JUST PUBLISHED. 


DICTIONARY 
APPLIED PHYSICS 


EDITED BY 


SIR RICHARD GLAZEBROOK 
K.C.B., D.Sc., F.R.S. 


In 5 Vols. Medium 8vo. Fully Illustrated. £3: 3s. net each. Orders for the complete set of five 
volumes will be accepted through a bookseller at the price of 214; 14s. net, payable in advance. 


VOL. Il. ELECTRICITY. 


LIST OF CONTRIBUTORS TO VOLUME Il. 


Dr. H. S. Allen. | Prof. R. Ll. Jones. 

Prof. A. Allmand. Dr. Horace Lamb, F.R.S. 
R. E. Angold, B. M‘Collum (U.S.A.). 

Dr. F. W. Aston, F.R.S. Prof. E. W. Marchant. 

C. J. Beaver. S. W. Melsom. 

R. A. R. Bolton. Dr. A. E. Oxley. 

Sir Wm. Bragg, K.B.E., F.R.S. | Dr. E. H. Rayncr. 

S. Butterworth. _ Dr. O. W. Richardson, F.R.S,, and Dr. W. 
Albert Campbell. Wilson. 

Prof. Sydney Chapman, F.R.S. Dr. J. Robinson and R. I. Wells. 
Dr. C. Chree, F.R.S. | F. H. Schofield. 

F. H. Clough. | F. B. Silsbee (U.S.A.). 

W. R. Cooper. F. E. Smith, F.R.S. 

Dr. J. A. Crowther. Prof. S. W. J. Smith, F.R.S. 
Db. W. Dye. R. L. Smith-Rose. 

Prof. Eccles, F.R.S. | M. Solomon. 

Prof. C. L. Fortescue. | R.S. J. Spilsbury. 

G.E.C. Research Staff. | A. E. Stone. 

Sir Richard Glazebrook, K.C.B., F.R.S. me Lindley Thompson. 

Prof. Honda (Japan). | Dr. W. S. ‘Tucker. 

Dr. Jewett (U.S.A.). | A. P. Young. 

Prof. E. Taylor Jones. | 


Previously Published: 


VOL. I. MECHANICS—ENGINEERING—HEAT. 
ENGINEERING.—* This encyclopedic work differs from many that have preceded it, in that it is 
produced by those who have worked strenuously and successfully to promote knowledge. Originality of 


treatment and masterly handling are everywhere exhibited.” 


The Publishers will be glad to send on application a prospectus of the Dictionary, giving 
fuller particulars of its Aims and Plan, and of the Contents of each volume. 
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TECHNICAL ELECTRICITY 


H. T. DAVIDGE, B.Sc., M.I.E.E., 


Late Professor of Engineering at the Ordnance College, Woolwich, 


R. W. HUTCHINSON, M.Sc., A.M.I.E.E., 


Principal of the Municipal Technical School, Smethwick. 


Fourth Edition. 


This standard text-book has been so altered 


Price 10s. 6d. 


as to convert it into virtually a new 


work. The book has been entirely reset, the employment of a larger page enabling 


many improvements to be made in the subject-matter, diagrams, type, etc. A large 


quantity of new matter has been incorporated, and the work is now thoroughly up to 


date for modern requirements, 


A descriptive prospectus may be obtained post free on application. 


UNIVERSITY TUTORIAL PRESS, Lo. 


High Street, New Oxford Street, London, W.C.2. 


DISCOVERY 


A MONTHLY POPULAR ILLUSTRATED. 


JOURNAL OF KNOWLEDGE a/- net 


Monthly. 


DISCOVERY is the only journal 


that deals comprehensively, and yet in 
simple, untechnical language with 
new work in the fields of the arts and 
sciences. Moreover, its articles are 
written by well-known experts, in 
many cases by the very men who have 

de the actual discoveries about 
which they write. 

CONTENTS FOR SEPTEMBER. 


EDITORIAL NOTES. 
IMPRESSIONS OF GREENLAND’S PLANT, 


C. 

ECLIPSES OF THE SUN. Toy. 
CALB ES, THE ROMAN INQUISITION, AND MODERN ITALIAN 
PHILOSOPHY. Pror. T. OKEY. 
SEX AND ITS DETERMINATION—II. J. S$. HUXLEY. 


NEWS AND NOTES OF THE MONTH. 

NEW LICHT on A NECLECTED CENTURY OF BRITISH 
SCULPTURE Mrs. ESDAILE. 

BOOKS RECEIVED. REVIEWS OF BOOKS. CORRESPONDENCE. 


Annual Subscription 12s. 6d. post free. 


LONDON: JOHN MURRAY 


Ready on Monday next. 


THE ADVANCEMENT 
OF SCIENCE, 1922 


Addresses delivered at the 90th Annual Meeting 
of the British Association for the Advancement 
of Science, Hull, September 1922. 6s. net. 


Some MECHANISM. Py Prof. Sir C. SHERRING- 


*resident of British Association. 
THE THEORY OF NUMBERS. By Prof. G. H. Harpy, F.R.S. 
RESEARCH PROBLEMS IN THE SUGAR GROUP. By Principal J. C. 
RVINE 


THE PHYSICAL CEOCRAPHY OF THE COAL SWAMPS, Py Prof. P. F. 
ENDALL. 
THE PROGRESSION OF LIFE IN THE SEA. By Dr. E. J. ALLeEn, 


PRINCIPLES AND SOME APPLICATIONS. 
By Dr. ARION 


EQUAL PAY TO MEN AND WOMEN FOR EQUAL WORK. By Prof. F. Y. 
DGEWOR" 
RAILWAY PROBLEMS IN AUSTRALIA. By Prof. T. Hupson Beare. 
THE STUDY OF MAN. By Mr. H. J. E. Peake. 
THE SFRICIENCY OF MAN AND THE. FACTORS WHICH INFLUENCE. 
CaTHcarT, F.R.S 


THE proche OF THE LATE W. H. R. RIVERS (President-elect of 
Section J) ON THE DEVELOPMENT. OF. PSYCHOLOGY IN GREAT 
BRITAIN. By Dr. C. S. Myers, F.R. 


THE FiRANSPORT OF ORGANIC SUBSTANCES IN PLANTS. By Prof. H. 
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ay 


THE PROPER POSITION OF THE LANDOWNER IN RELATION TO THE 
AGRICULTURAL INDUSTRY. By Rt. Hon. BLevistoe, K.B.E. 


EDUCATIONAL AND SCHOOL SCIENCE. By Sir R. A. Grecory. 


LONDON : JOHN" MURRAY. 
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SCIENTIFIC BOOKS 


& CO. LTD. Complete Stock of Works and Text-books in all branches | 


BOOKSELLERS & PUBLISHERS, 
136 GOWER ST., of General, Technical, and Medical Science. 


AND Classified List (44 pp.) of Scientific, Technical and Industrial Books, post free. © 
24 & 28 Gower Place, All books in General Literature also supplied. Periodicals at subscription rates, k 


; L re) ND re) N, WwW. Cc. 1. SPECIAL FACILITIES FOR EXECUTION OF ORDERS FROM ABROAD. 
Effectually protective packing used without charge. 
District Railway : Euston Square Station. 


All Tube Railways: Warren Street. LARGE STOCK OF SECOND-HAND BOOKS 
Telephone : Museum 1072. Always available at 140 GOWER STREET. ‘Phone: Museum 4031. 


Exhibited by Messrs. A. Brown and Sons, Ltd., ; e 
of Hull, at the Official Bookstall of the BRITISH > j tz 
ASSOCIATION MEETING in the Reception Room 
of the Hull Guildhall. 


METALLURGICAL MICROSCOPE 
(MM) WITH GAMERA 


1, GRAPHICAL AND TABULAR METHODS 
IN CRYSTALLOGRAPHY, By T. V. 
Barker, University Lecturer in Chemical Crystal- 
lography, Oxford, and Fellow of Brasenose 
College, Oxford. 14s. net, 


2, AN INTRODUCTION TO SEDIMENT- 
ARY PETROGRAPHY. By H. B. Milner, icroscopes and Accessories 
M.A., D.LC., F.G.S., A.MLLP,T., Lecturer in Oil Mic P f 
Technology, Imperial College of Science and or 


Technology. 8s. 6d. net. MET ALLURGY 
Messrs. Brown will show other Volumes in the same Series, BIOLOGY 


which includes : PETROLOGY 


Dr. A. Hotmes’ Petrographic Methods and Calculations. 31s.6d.n. 
Dr. A. Ho_mes’ Nomenclature of Petrology. 12s. 6d. n. 

K Dr. Morey Davies’ Introduction to Palaeontology. 12s. 6d. n. . 
4 H. G. Smirn’s Minerals and the Microscope. 5s. n. Full particulars from 


Rutvey’s Mineralogy. Revised by H. H. Reap. 68, n. OGILVY & Co. 
18 Bloomsbury Square, London, W.C.!. 
THOMAS MU RBY & Co., British Agents for E. Leitz. 


1 FLEET LANE, LUDGATE CIRCUS, LONDON, E.C.4. Optical and Mechanical Repairs executed on the Premises. 


ULTRA-VIOLET POLARIMETERS \ 
of Send for specimen 
cee photograph taken on this 
instrument in con- 
junction with a 
june 
B.-S. 
Quartz Spectrograph. 


BELLINGHAM & STANLEY Lta., 71 HORNSEY RISE, LONDON, N.19. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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J. & A. GHURGHILL 


Nearly Ready. 30 Illustrations. 


THE THEORY OF EMULSIONS AND EMULSIFICATION. 


By W. CLAYTON, D.Sc., F.I.C., with Foreword by Prof. F. G. DONNAN, C.B.E., F.R.S. 


Nearly Ready. New (3rd) Edition. 209 Illustrations. 18s. net. Postage Is. 
THE MICROSCOPICAL 
EXAMINATION oF FOODS AND DRUGS. 


By Prof. H. G. GREENISH, F.I.C., F.L.S. 


27 Illustrations. 8s. 6d. net. Postage 6d. ‘Translated by P. C. L. THORNE. 


PAULI’S COLLOID CHEMISTRY OF THE PROTEINS. 


“‘ With extraordinary ingenuity and sureness of treatment, the most important quantitative methods of physical chemistry have been applied 
to the exceptionally difficult and elusive materials. . . Indispensable to serious students.” —/ournal of Society of Chemical Industry. 


With 162 Illustrations. 21s. net. Postage Is. 
HOOD & CARPENTER’S PRACTICAL CHEMISTRY. 
8o Illustrations. 21s. net. Postage gd. 
BURNS’ INTRODUCTION TO BIOPHYSICS. 


1350 Illustrations. 21s. net. Postage Is. 


SMALL’S TEXT-BOOK OF BOTANY. 


By JAMES SMALL, D.Sc., Ph.C., F.L.S., Professor of Botany, Queen’s University of Belfast. 
‘The book contains much useful informs ution. . Ww ill prove very useful for general re ference by the more advanced student, who will 
find i in it much stimulating reading.”—F. harmaceutical Journal, 


MYCOLOGY AND PLANT PATHOLOGY. by J. VW. | MARSHALL’S EXPLOSIVES. 2 Vols. 2nd Edition. 157 


vent gg ape Ph.D., Prof. of Botany, Univ. of Pennsyl- Illustrations, 638. net. Post. 1s. 3d. 
vania. ‘ith 271 Illustrations. 218. net. Postage ts. 

MARSHALL’S SHORT ACCOUNT OF EX- 
THE PLANT ALKALOIDS. By T. A. HENRY, D.Sc., PLOSIVES. 2g Illustrations. 78. 6d. net. Post. 6d. 


Supt. of Labs., Imperial Inst. 218. net. Post. rs. 


WILEY’S WORKS ON FOODS AND DRINKS. | MARSHALL'S DICTIONARY OF EXPLOSIVES. 


Foods and their Adulteration. New (3rd) Edition. 11 158. net. Post. 4d. 
Coloured Plates. 87 Text-figures. 278. net. Post. 15. THE METHOD OF ENZYME ACTION. By JAMES 
Beverages and their Adulteration. With 42 Illustrations. BEATTY, M.A., M.D., D.P.H. Introduction by Professor 
21s. net, Post, 1s, E. H. STARLING, M.D., Sc.D., F.R.S. 58. net. Postage 6d. 


55 Illustrations. 7s. 6d. net. Postage 6d. 


CROWTHER’S PRINCIPLES OF RADIOGRAPHY. 


By J. A. CROWTHER, M.A., Sc. D., F.Inst.P., University Lecturer in Physics Applied to Medical Radiology. 
Demonstrator in Physics in the Cavendish Laboratory, Cambridge. 


119 Illustrations. 21s. net. Postage 7d. 
THE MECHANICAL PRINCIPLES OF THE AEROPLANE. 
By S. BRODETSKY, M.A., Ph.D. 


‘Must take its place as one of the most serious and valuable text-books yet published towards establishing a rational theory of the Aero- 
plane.” — Science Progress. 


LEE’S MICROTOMIST’S VADE-MECUM. 


A Handbook of the Methods of Microscopic Anatomy. By A. BOLLES LEE, Hon. F.R.M.S. Eighth 
Edition. Edited by J. BRONTE GATENBY, D.Sc., F.R.M.S. 288. net. Postage Is. 
Sections by J. B. GareNBy, W. M. Baytiss, C. Da Fano, A. DREw, W. CRAMER, J. T. CARTER. 
By E. B. MAXTED, Ph.D., B.Sc., F.C.S. 

16 Illustrations. 7s. 6d. net. Postage 4d. 12 Illustrations. . net. Postage 4d. 


AMMONIA SYNTHESIS. | CATALYTIC HYDROGENATIO DUCTION. 


ence to their 


Second Edition. Revised and Enlarged. 16 Plates and 38 Text-Figures. 428. net. Postage Is. 
WHYMPER’S COCOA AND CHOCOLATE: 


Much Enlarged New Edition. 17th Edition. 57 Illustrations and Spectroscopic Plate. 36s. Postage Is. 


FRESENIUS’ QUALITATIVE CHEMICAL ANALYSIS. 


Translated by C. A. MITCHELL. 


Vol. I. With 58 Illustrations. 21s. net. Postage 6d. Vol. Il. 11 Plates. 25s. net. Postage Is. 


VILLAVECCHIA’S APPLIED ANALYTICAL CHEMISTRY. 


Methods and Standards for the Chemical Analysis of the Principal Industrial and Food Products. 


By Prof. VITTORIO VILLAVECCHIA, Director of the Chemical Laboratories of the Italian Customs. 
Translated by T. H. POPE, B.Sc., A.C.G.1., F.I.C., University of Birmingham. 


London: J, & A. CHURCHILL, 7 Great Marlborough Street, W.1. 
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UNIVERSITY COLLEGE OF WALES, 


stamped addressed envelope. 


ABERYSTWYTH. 


The Council invite applications for the post of ADVISER in ENTO- 


MOLOGY to commence duties on October 1, 1922. 


Applications together with copies of three recent testimonials should 


reach the GENERAL SEcRETARY, U.C.W., Aberystwyth, not later than 
September 18, 1922. 


Further particulars may be obtained from the undersigned on receipt of 


C. G. BURTON, General Secretary. 


HUDDERSFIELD TECHNICAL 
COLLEGE. 
TEXTILE DEPARTMENT. 
An ASSISTANT LECTURER with special qualifications in CLOTH 


FINISHING, SCOURING and MILLING is required at once. Further 


rticulars may be obtained on application to the Secretary, Technical 


ollege, Huddersfield. 


THE GENERAL DISCUSSIONS OF 
THE FARADAY SOCIETY. 


The SECRETARY will send on application the latest list of available 


REPRINTS.—10 Essex Street, London, W.C.2. 


AUTHORS’ TYPIST.—4th year Chemical 


Student undertakes typing of scientific papers, authors’ MSS., etc. 
Good knowledge of French and German. Box 10, c/o NATuRE 
ce. 


DIATOMITE (Kieselguhr), Snow White, 


Cream and Brown qualities, for filtration, insulation, etc., always in 
stock at principal U.K. ports. Enquiries invited. A. EGGERMonT, 
Victoria Chambers, Middlesbrough. 


X-RAYS 


HIGH - TENSION TRANS- 
FORMERS of special design and 
construction for the determination 
of ATOMIC STRUCTURE in 
l/ CRYSTALS and other substances 


Bulletin 48 S., just published, contains article upon 
l Measurement of High-Tension Voltage. 


Enquiries invited— 


Sunic Research Laboratories, 


WATSON & SONS Lro., 


ELECTRICAL ENGINEERS, 


SUNIC HOUSE, PARKER STREET, 
KINGSWAY, LONDON, W.C.2. 


Established 1837 


BROWNING’S 


DIRECT VISION SPECTROSCOPES 
LABORATORY SPECTROMETERS 
DIFFRACTION GRATING REPLICAS 


are unsurpassed for High Dispersion, 
Crisp Definition and Accuracy of 
Workmanship. Delivery from Stock. 


8 page Illustrated Price List, post free. 


SECOND-HAND MICROSCOPES 


BAUSCH &: LOMB Medical Outfit, Focussing Substage with 
Abbe, 2 Iris Diaphragms, §, 4, 7s, Oil.,Imm., 2 Oculars, Nosepiece, 
Cabinet. . Condition as new, £22, 


WATSON’S “D” Edin. Student's! Stand, Horseshoe Foot, 
Mechanical Stage, Rack Substage and Abbe Condenser, %, 3, +e 
Oil Imm., 2 Oculars, Nosepiece, Cabinet, £23. 


SPENCER Medical!Outfit, Square Plain Stage, Spiral Substage 
with Abbe, Iris, Nosepiece, 3,°4, y's Oil Imm., 2 Oculars, Cabinet, 
£20. 


SWIFT’S ‘PETROLOGICAL ‘“‘ADVANCED STU-~ 
DENT’S” Complete Outfit, £228:10s. 


JOHN BROWNING (*rcs”), Manufacturing Optician, 


37 Southampton Street, Strand, London, W.C.2. 


S) AUTOCLAVES 
We beg to draw attention 
to our new Patent Auto- 
claves with internally fit- 
ting cover, secured perfectly 
gas-tight by the operation 
of only one central hand 
nut. Made in a variety of 
sizes for pressures up to 
one thousand atmospheres. 
p laboratory equip- 
ment, fume cupboards, gas and 
water fittings, stills, ovens, etc., also 
ventilation. Estimates free, enquiries 
invited. 


BROWN & SON, 
Alembic Works, Wedmore St., 
Holloway, London, N.19. 


Ss ialists in 


PRISMATIC BINOCULARS 
FOR ALL PURPOSES—FROM 43 : 15s. 


GLASSES : FIELD GLASSES : 
Goerz,12x . £5:15 
Do. 9x . £4:15 
Do. 6x . £3:15 
Busch,6x . £3:15 


MARINE CLASSES : 
Baker,6x30 £6:10 


Precision, 

6x30. . £6:10 
Goerz, 6x30. £7: 0 
Zeiss,6x30. £8: 0 


CLARKSON’S 


(The Original Firm.) 
338 HIGH HOLBORN, LONDON, W.C.1. 
Opposite Gray’s Inn Road. Telephone : Holborn 2149. 


6x. £3:15 
Hensoldt, 6x £3:15 


j pa | 
— 
Be 
ral 
y 
- 
| 
4, 
t 


Supplement to “ Nature,” September 16, 1922 iii 


COOLIDGE TUBES 


and 
r-FRESEARCH © 


Coolidge Tubes are always employed in X-ray research work 


jt 


; of a delicate nmature—such as spectrum analysis and the investi- 
gation of atomic structures. 
; The reason for this marked preference is that only by employing 
the most stable apparatus can accurate and reliable data be 
obtained. 


These considerations are just as important in connection with 
medical radiology. In diagnostic and therapeutical work the best 
results can only be obtained by the use of 


COOLIDGE X-RAY TUBES 


THE BRITISH THOMSON-HOUSTON CO. LTD. soia5y au 
New Lists. (Owners of the British Patent) Principal 


77 Upper Thames St. - - - London, E.C.4, 2°#rs: 


Callender & Barnes’ Continuous Flow Calorimeter 
For the accurate determination of the electrical equivalent of heat. 


A stream of water is made to flow 
through a glass tube, and in passing 
is heated by a manganin wire con- 
tained in the tube and carrying a 
known current. The rise in the 
temperature of the water is measured 
by two Thermometers, and knowing 
the energy dissipated by the wire and 
the volume of water passing per 
second, the electrical equivalent of 
heat may be calculated. Results 
accurated to | in 400 are easily 
obtainable. 

The rate of flow of the water is 
kept constant by a constant level 
cistern supported on a stand. By 
: _ varying the height of the cistern the 
== rate of flow may be set at any desired 
speed 


Complete with Cistern on stand and with two Thermometers reading 1/5° C. 
£4 40 
A copy of our 1922 catalogue No. 150 will be sent upon request. 


W. G. PYE & CO. 
CAMBRIDGE, ENG. 


No |. | 
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SURPLUS 
X-Ray & Electro-Medical Stores 


The MEDICAL SUPPLY ASSOCIATION Ltd. 


167-185 GRAY’S INN ROAD, LONDON, W.C.1, 
have acquired the surplus X-Ray and Electro-Medical Stores of the 


WAR OFFICE 


They are therefore able to offer apparatus by the best makers at a fraction of current prices. 
The whole of the apparatus has been thoroughly tested and re-conditioned, enabling them to 
offer same WITH THEIR GUARANTEE THAT IT IS IN 


PERFECT WORKING ORDER AND CONDITION 


THE STOCKS COMPRISE MODERN APPARATUS IN GREAT VARIETY 
OF -AN ESTIMATED VALUE OF £100,000 


Turbine Type Mercury Interrupters, fitted with ee motor drive, Modern 12 in. spark Intensified Coils, with variable primary, dischargin 
iron clad type, gas di-electric £610 0 pillars and condenser and valve tube mounted in te: 
Motor Rheostats, complete with switch and plug on oak base regulating cases, horizontal pattern a 0 
the speed of motor mercury breaks . e ‘ £1 5 0 Modern 12 in. spark Intensified Coils, complete with abit rimary, 
d d disch terminal d polished a i 
condenser, secondary discharge terminals, covered polished ebonite, 
Spare Condensers for X-Ray Coils, in case, with connection vertical pattern. £30 0 0 
7 Best quality Intensifying Screens, in perfect condition : 1o in. Spark Coils, by various makers. “ é P . £10 to £15 
P 


Size: 8} in, By 6} in., £1; size: 10 in, by 8 in., £1:78,; size: 12 in. 
by 10 in., £2; size: 15 in, by 12 in., £3, 


Marble-top Switch and Resistance Tables, 
switches, fuses, crank regulator, etc. . £22 0 0 


tensif 
Cassettes, alu bas by Very Powerful Electro-Magnet on tubular stand « @ 
Pl Amperemeters, 5 in. diameter, reading 0-5, 0-10, 0-15 or 0-20 amperes, 
Sane beneath mee fitted side or back connections, best quality, each, 


Voltmeters, 5 in, diameter, reading 0-10, o-r100, 0-200 or volt 
5 


Protective Lead Rubber Sheeting, for lining X-Ray tube boxes, shields, 


screens, etc., and for veneer of inadequate protective devices, 
perlb . - £0 4 6 Milliamperemeters, 5 in. diameter, for X-Ray work, with protectiv: 
Protective Opaque Lead Rubber pra es £015 0 condenser, reading o-5 milliamperes, and fitted with shunt switch to 
increase range to 0-25 or 0-50 brass case 
X-Ray Tube Stands, in oak, with racking movements in the horizontal and moving coil type, best make . : ° . £3 0 
vertical directions, complete with protective X-Ray shield . £8 5 0 


Etc., Etc. 


NOTE.— 
As supplied to the leading Universities and Colleges throughout the Kingdom. 
SEND FOR SURPLUS CATALOGUE No. 2, NOW READY. 


RE-CONDITIONED AND IN PERFECT WORKING ORDER. 


EXPORT ORDERS WILL RECEIVE IMMEDIATE ATTENTION AND DESPATCH. 


In those Countries where this class of goods is subject to Importation Tax a very considerabie saving can be 
effected by ordering these stores. 


An UNPRECEDENTED OPPORTUNITY for Technical Colleges, Industrial 
Laboratories, Hospitals, Doctors, Nursing Institutes, Sanatoria, &c., &c. 
Skilled engineers supplied to install the apparatus where desired. 


Applications for apparatus should be marked “SURPLUS” and addressed to MEDICAL SUPPLY 
ASSOCIATION Ltd., Electrical Department, 167-185 Gray’s Inn Road, London, W.C.1, 
} stating apparatus required, voltage of your electrical supply, and whether constant or alternating 
‘ current is available. A detailed specification and estimate will be sent you by return. 
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WHELDON & WESLEY 


Representing the combined firms of 
JOHN WHELDON & CO. and WILLIAM WESLEY & SON 
Registered Offices: 2, 3 & 4 Arthur Street, New Oxford Street, 
London, W.C.2, England. 


Cable Address: Wheldwesly, London, Telephone: Gerard 1412. 


The Company respectfully announce that they are prepared 
to supply Libraries of Universities, Colleges, and Institutions 
having departments containing books on the pure and applied 
sciences, with any lacunae in their sets of periodicals or books in 
any language that may be required. 


To Research Workers they offer to supply books, separata and 
the literature connected with any branch of science from the early 
printed books to those of modern times. 


The Company’s Directorate include W. J. H. Craddock, H. 
Kirke Swann, F.Z.S., M.B.O.U., and E. F. Wesley, A.K.C., 
who each have had a long and practical experience in the pur- 
chase and sale of the ancient and modern literature of the sciences. 


The Company’s new premises will enable them to exhibit the 
extensive stock of the two firms in a manner hitherto unattempted 
in this country. 

Catalogues of books on Zoology and Botany have been recently 
issued and a classified catalogue of books on Chemistry is now in 
preparation. Catalogues, 2d. each, post free. 


Libraries are purchased as well as sold. 


2,3, & 4 ARTHUR ST., NEW OXFORD ST., LONDON, W.C.2. 


Agency of the Smithsonian Institution of the United States for the 
Increase and Diffusion of Knowledge, Washington, D.C, 


THE HANDBOOK OF 
PATENT LAW OF ALL COUNTRIES 


By W. P. THOMPSON, F.C.S., M.I.Mech.E., Etc., 
Chartered Patent Agent of Liverpool. 


Entirely revised and rewritten 1920, 157 pages. Crown Octavo. 
All Countries, 6s. British Law only, 1s. 
“Should prove a very valuable and trustworthy guide to would-be 
patentees.”—Nature. 
Lonpon STEVENS AND Sons, LimiTED. 


MESSRS. SOTHERAN 


have now opened a Scientific Department on the first floor of 
their Strand House, where a selection of their large stock in 
modern, as well as old and rare, works on Exact and Applied 
Science may be seen on the shelves. 

They would also call attention to their facilities in getting sets 
or runs of periodicals on scientific subjects, as well as rare or 
out-of-print books they may not have in stock already. 


HENRY SOTHERAN & CO., 140 STRAND, W.C.2, & 43 PiccaDILLy, W.1, LONDON. 


If you are in need of any SECOND-HAND BOOK on 
Natural History or Science apply 


DULAU & CO., Ltd., 


34, 35, 36 Margaret Street, 
Cavendish Square, London, W.1. 


Established 1792. 


Ready on Monday next. 


THE ADVANCEMENT 
OF SCIENCE, 1922 


Addresses delivered at the 90th Annual Meeting 
of the British Association for the Advancement 
of Science, Hull, September 1922. 6s. net. 


some ASPECTS OF ANIMAL MECHANISM. By Prof. Sir C. SHERRING- 
TON, 


;.B.E., President of British Association. 
THE THEORY OF NUMBERS. By Prof. G. H. Harpy, F.R.S. 
RESEARCH PROBLEMS IN THE SUCAR GROUP. By Principal J. C. 
IrviINE, F.R.S. 


THE PHYSICAL CEOCRAPHY OF THE COAL SWAMPS. By Prof. P. F. 
ENDALL. 

THE PROGRESSION OF LIFE IN THE SEA. By Dr. E. J. ALLEN, 

HUMAN CEOGRAPHY: FIRST PRINCIPLES AND SOME APPLICATIONS. 
By 


y Dr. Marion News1 
EQUAL PAY TO MEN AND WOMEN FOR EQUAL WORK. By Prof. F. Y. 


EDGEWORTH 

RAILWAY PROBLEMS IN AUSTRALIA. By Prof. T. Hupson Beare. 

THE STUDY OF MAN. By Mr. H. J. E. PEAKE. 

THE & MAN me WHICH INFLUENCE. By 

-ATHCART, 

THE prc OF THE-LATE W. H. R. RIVERS (President-elect of 
Section J) ON Yue. DEVELOPMENT OF PevoneLecy IN GREAT 
BRITAIN. By Dr. C. S. Myers, F.R.S 

THE SUBSTANCES IN PLANTS. By Prof. H. 

IXON 

THE PROPER POSITION OF THE IN RELATION TO 

AGRICULTURAL INDUSTRY. By Rt. Hon. Lorp BiepisLor, K.B.E 


EDUCATIONAL AND SCHOOL SCIENCE. ay Sir R, A. Grecory. 


LONDON: JOHN MURRAY. 


Libraries purchased. 
Scientific, Technical, Educational, 
Medical, on every other an, 


BOOKS! querer 


SECOND-HAND AND NEW. 


1,000,000 vols. in stock. Catalogues free. State Wants. Books sent on approval. 
BOOKS BOUGHT: Best Prices Given. 


W. & G. FOYLE, LD., 121-125 cnaring cross Road, London, W.C.2. 


SCIENTIFIC PERIODICALS & BOOKS 


Messrs. W. Heffer & Sons, Ltd., Booksellers, 
Cambridge, will be glad to receive offers of Com- 
plete Libraries, Sets of Journals, and Smaller 
Collections of Books, for which they are prepared 
to offer full current value and pay cash. 

They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scientific 
Books and Journals, both English and Foreign (new and 
second-hand). They can guarantee promptitude and intelli- 
gent handling of all orders entrusted to them. 

Catalogues are frequently issued, and will be sent post free 


on application. 
Licensed Valuers for Probate. 


Telegrams and Cables : 
Herrer, CAMBRIDGE. 


J. POOLE & CO. 


ESTABLISHED 1854 


SCIENTIFIC & EDUCATIONAL 


BOOKSELLERS 


Second-hand Books at about half published Price. 
New Books for all Examinations. 


Telephone: 
862 (2 lines). 


BY LETTAL 
RECEIVE IMMEDIATE ATTENTION 


104 Charing Cross Road, London, W.C.2 
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Every Variety of 


“\X/HATMAN” 
FILTER PAPERS 


has its own distinctive label. All are 
in sealed packages, plainly marked. 


Use WHATMAN FILTER PAPERS 


Note the label! ~~ experiments ; they will never fail . 


Samples, Price List and Booklet, particulars 
of all our grades, together with sh faint of labels and 
notes on application, free of charge 


SUPPLIES OBTAINABLE FROM ANY LABORATORY 
FURNISHER. 


Sele Manufacturers: 
W. & R. BALSTON, Ltd., Maidstene, Kent. 
Sole Sales Representatives 
M. REEVE ANGEL Co., Ltd., 9 Bridewe!! Place, }onden, B.C. 4 


‘SEPTEMBER BARGAINS 
ZEISS IV. CD MICROSCOPE, complete, as new, in case, 4 objectives, 
a®, AA, DD and }',; 5 eyepieces, 1, 2, 3, 4, 5; Abbe, triple nose- 
iece, etc. ; a bargain. £37, 108.” 
WA ON EDINBURGH H, complete outfit, #’, }”, px”, Abbe, case, 


etc. 
BAUSCH & LOMB STAND, BB8, #’, }’, yy”, Abbe, triple nosepiece 


and case. £21. 
SWIFT MICROSCOPE, 3”, }”, y's”, Abbe, triple nosepiece and case, R EC U L ATI N C e ES | ST A N 6 ES 
asnew. £18, 18s. 


BUSCH STAND, complete in case, 2 eyepieces, 2 objectives, rackwork 


focussing. £5. FOR LABORATORY USE 


MICROSCOPE OBJECTIVES. Our celebrated low powers, 3”, 2”, 1” 


25s. e 
‘PRISMATIC BINOCULARS, 63/65 7): COMPETITIVE PRICES—PROMPT DELIVERIES 


ULARS, 30/-, 
ZEISS PRISMATIC 12X, 24X, 42X,on garden stand, 
£29, 10s. ; list price, £42, 10s. 


BROADHURST, CLARKSON & CO. 
63 FARRINGDON ROAD, LONDON, E.C.1. 


JAMES SWIFT & SON L”™: 
MAKERS OF THE HIGHEST GRADE 
MICROSCOPES AND ACCESSORIES. 

Contractors to all Scientific Departments of H.M. Government. 


NEW SERIES OF 


“TELAUGIC” OCULARS | | rue MANUFACTURING CO. 


increased Brilliancy of Image, increased Distance (Sole Makers of the ‘‘ZENITH”’ Patterns) 
of Eyepoint. 
X10 X18 X20 X2g 
Price £2: 5s. each. Full particulars on request. ZENITH WORKS, 
.W.2. 
ee a VILLIERS ROAD, WILLESDEN GREEN, LONDON, N.W 
Telephone: Willesden 1115. Telegrams: Voltaohm, Willroad, London. 
81 TOTTENHAM COURT ROAD, LONDON, W.1. LIST ON REQUEST. 


Contractors to the Admiralty, War Office, Air Ministry, Post Office, LCC. & 6. 
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MESSRS. RIVINGTON’S LIST 


By W. G. BORCHARDT, M.A., B.Sc. 
\ssistant Master on the Military and Engineering Side at Cheltenham 
College. 


SCHOOL STATICS. 


With or without Answers, 7s. 6d. 

{he examples are mainly numerical, the bouk-work simple, and easy 
ex — are suggested. 

lhe sections on Moments and the Lever are taken first, and the Parallelo- 
gram and Triangle of Forces before Machines. 

Extra Laboratory es and a set of graduated Test 
Papers are given at the end of the book. 

(he earlier chapters are suitable for beginners, while the later ones are 
sufiicient for the Higher Mathematics for entrance to Woolwich and Sand- 
hurst and for the Senior Cambridge Local Examination. 

There is a long and interesting section on Machines, in which the 
= iciple of Work is utilised. . The volume should prove stimulating 
| successful.” — The Mathematical Gazette. 


SCHOOL DYNAMICS. 


With or without Answers, 7s, 6d. 
Or in Two Parts, 4s, each. 

Part I. will be found sufficient for such examinations as the Cambridge 
Junior Local, while Part II, includes all that is necessary for the Cambridge 
Senior Local, the Higher Mathematics for entrance to Woolwich, and other 
similar examinations. 

he book-work is illustrated by simple experiments, while velocity 
and acceleration are studied with the help of graphs and Fletcher's trolley. 

1 Part I. the author has not hesitated to introduce simple standard 
ula, and though in dealing with Forces absolute units have been 
i ed, in most cases the magnitudes are eventually given in gravitational 


fo 


in Part II. emphasis is !aid on the graphical representation of Work and 
the solution of problems by the Principle of Work. In Circular Motion, 
distinction has been drawn between Centrifugal and Centripetal Forces, 
and, wherever possible, simple applications to balanced fly-wheels, governors, 

“looping the loop,” the tendency of cars to topple in rounding corners, etc., 
have been introduced. 

Chapters are given on Simple Harmonic Motion and Rotating Bodies. 

Extra Laboratory Experiments and a set of graduated Test 
Papers are given at the end of each part. 


ARITHMETICAL TYPES AND EXAMPLES. 


With Oral Examples, §s. THE EXAMPLES ONLY, 3s. 6d. 


JUNIOR ARITHMETIC, With or without Answers, 2s. 6d. 


THE EXAMPLES ONLY, 2s, 


PRACTICAL ARITHMETIC FOR SCHOOLS. 


With or without Answers, $s. Gd. Or in Two Parts, $s. each. 
THE EXAMPLES ONLY, 3s. 6d. Orin Two Parts, 2s. 6d. each. 
A KEY complete, 15s, net. Or in Two Parts, 7s, 6d. each net. 


JUNIOR PRACTICAL ARITHMETIC.  2s..6a. 


THE EXAMPLES ONLY, 2s. 


REVISION PAPERS IN ARITHMETIC. 


With or without Answers, 2s, 6d. 


COMMERCIAL ARITHMETIC. 


With or without Answers, 3s. 6d. 
3ased on the Board of Education Circular 1116, on the First Year's Course 
of Commercial Instruction in Evening Schools. 

Stress is laid on rough checks, accuracy, and short methods of calcula- 
tion suitable for business work. Included in the book are sections on 
Invoices, Sales and Purchases Books, Cheques, Cash Book, Insurance, 
Brokerage and Commission. 

The examples have been made as concrete as possible and Revision 
Papers are given, 


ELEMENTARY ALGEBRA. 


Ss. 6d. Or in Two Parts :—Part L., $s. 6d.; Part Il., 5s. 
THE EXAMPLES ONLY, 3s. 6d. Or in Two Parts, 2s. 6d.each. 
A KEY complete, 1§s, net. Or in Two Parts, 7s, Gd. each net. 


JUNIOR ALGEBRA. 3s. 6d. EXAMPLES ONLY, 3s. 
REVISION PAPERS IN ALGEBRA. 


With or without Answers, 2s, 6d. 


With or without Answers, 


PLANE GEOMETRY FOR SCHOOLS. 


With numerous Examples. By T. A, BECKETT, M.A., and F. E. 
ROBINSON, M.A,., Mathematical Masters at St. Paul’s School. 
In Two Parts, with or without Answers. §s, each. 


ELEMENTARY CALCULUS. 


By C. H. P. MAYO, M.A., formerly Senior Mathematical Master at 
Harrow School. Crown 8vo. With numerous Diagrams. 10s. 
The aim of this book is (1) to be thoroughly modern and teachable ; (2) to 
develop the rules and processes of the Calculus, and at once to show their 
applications by interesting examples. 


RIVINGTONS, 34 King Street, Covent Garden, London. | 


BLACKIE’S 


MATHEMATICAL BOOKS 
PLANE GEOMETRY 


AN ACCOUNT OF THE MORE ELEMENTARY PROPER- 
TIES OF THE CONIC SECTIONS, TREATED BY THE 
METHODS OF PURE AND CO-ORDINATE GEOMETRY 
By L. B. BENNY, M.A.(Cantab.), B.A. {Lond.), 
F.R.A.S. Sometime Mathematical Scholar of 
Christ’s College, Cambridge ; Head of the Mathe- 
matical Department of University College, Exeter. 
Large Crown 8vo. viii + 336 pp., with Answers, 
including 146 figures and five half-tone portraits of 
celebrated mathematicians. Price ros. 6d. net. 
The book covers completely the syllabus in 
Geometry for the Pass B.Sc. Examination of the 
University of London, in Pure Mathematics, 


APPLIED CALCULUS 
By F. F. P. BISACRE, O.B.E., M.A., B.Sc., 
A.M. Inst.C.E, 
Large Crown 8vo, xvi+416 pp., with Answers, 
including 106 figures, and 17 half-tone portraits of 
celebrated mathematicians and physicists. Price 


Ios. 6d. net. 

This book has been specially written for science 
and engineering students who desire to acquire a 
working knowledge of the calculus but whose pre- 
liminary mathematical equipment is slight. 


A GENERAL TEXTBOOK 
OF ELEMENTARY ALGEBRA 


By E. H. CHAPMAN, M.A, (Cantab.), D.Sc. (Lond.), 
Late Senior Mathematical Master at Christ’s 
College, Finchley, N., Chesterfield Grammar 
School, Blackburn Grammar School, and King 
Edward VII. School, Lytham. 

A work covering the syllabus in algebra for the 

Final B.Sc. Examination, London University. 

(Ready Shortly.) 


ELEMENTARY MENSURATION 
OF SOLIDS 


By R. W. M. GIBBS, B.A. (Cantab.), B.Sc. (Lond.). 
Crown 8vo, Price 3s. net. 


SOLID GEOMETRY 
By J. W. HENSON, B.A., Headmaster, High 
School for Boys, Trowbridge, 
Crown 8vo. Price 3s. net. 


Please send postcard for List B containing full 
particulars of above books. 


BLACKIE & SON, LTD. 


50 OLD BAILEY, LONDON, E.C.4 
GLASGOW AND BOMBAY 


“ Nature,” September 16, 1922 


~ 


| | | THE 
| RIBBON 


and eggs. 


ROSS PRISM BINOCULARS ATWOOD 
If you ben to — sad you must get close ‘ M ACH 1 N E 


up and obtain your knowledge first hand. 
You can dispense with ‘‘hide-ups’’ and save . 
hours of waiting by observing from a safe dis- See gives unequalled results, 
tance birds and beasts in their natural haunts oe and the method of use 
and habits with Ross Stereo Prism Binoculars. 

No other glasses give such perfect definition is sound and » ractical. 
or brilliant illumination, two most essential 


factors. It appeals to Students. 


Obtainable of all high-class dealers, or 
at our West End Showroom, 13/14 Great 
Castle St., Oxford Circus, London,W.1. hy Please ask for Circular 520. 
lllustrated and descriptive booklet 

post free on request. 


3, CUSSONS, LTD.. 
ROS ANY The Technical Works, 


MANCHESTER, N.W. 


CAMBRIDGE 
THERMO-GALVANOMETER 


(DUDDELL’S PATENT) 


Will measure 20 micro-amperes, 

or detect 7 micro- amperes, and 

can be used for currents of any 
frequency. 


The Cambrid OC and Paul 


INSTRUMENT C9 


Head Office, *9-GROSVENOR PLACE 


Further particulars on request. CAMBRIDGE Showrooms’ LONDON, S.W.L 
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“ EDNEY ” 
THERMOGRAPHS « HYGROGRAPHS 


FOR INDUSTRIAL AND METEOROLOGICAL PURPOSES. 


NEW PATTERN “EDNEY” THERMOGRAPH, with pen worked directly off the thermometric 
coil. Range 0-120 or 30-150 F., mounted on strong metal base, with copper cover, and 
complete with charts for one year, £7. 

See Editorial Notice ‘‘NATURE,’’ July 8, page 52. 


IMPROVED “EDNEY” MERCURIAL HYGROGRAPH, giving exact wet and dry bulb readings. 
Range 0-120 or 30-150 F., or to order. Mounted on strong cast-iron base, with copper cover, 
complete with charts for one year, £18: 18s. 


New Illustrated Descriptive List of above and other patterns of Thermographs and Hygrographs, 
post free from the Sole Manufacturers : 


PASTORELLI & RAPKIN LTD. 


Established 1750. Contractors to various Departments of H.M. Government. 
Actual Makers also of Thermometers, Barometers, Barographs, Hydrometers, and Standard Meteorological Instruments. 


46 HATTON GARDEN, LONDON, E.C.1. 


Any instrument sent on approval if desired. 
Carriage paid and safe delivery guaranteed of all Instruments within the United Kingdom. 
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MACMILLAN’S NEW & RECENT BOOKS. 


VOLUME II. ELECTRICITY. JUST PUBLISHED. 


A DICTIONARY OF 
APPLIED PHYSICS 


Edited by SIR RICHARD GLAZEBROOK, K.C.B., D.Sc., F.R.S. 


In 5 Vols. Medium 8vo. Fully Illustrated. £3:3s. net each. Orders for the complete set of five volumes will be 

accepted through a bookseller at the price of £14: 14s. net, payable in advance. 
Vol. I. Mechanics—Engineering—Heat. [ Ready. 
» IL. Electricity. 
», III. Meteorology, Metrology, and Measuring Apparatus. 
», IV. Optics, Sound, and Radiology. 
a V. Metallurgy and Aeronautics. 

This Dictionary, the production throughout of acknowledged experts, is the first attempt which has been made to bring 
within the compass of a single work the latest results of research, and the most approved methods in all branches of the 
subject. It constitutes, therefore, a unique work of reference, containing a mine of information which must prove invaluable, 
not only to those engaged in educational work but also to all manufacturers who are vitally concerned with the question of 
Physics as applied to Industry. 


«, Full descriptive Prospectus post free on application. 
SECOND EDITION. 


ALTERNATING CURRENT ELECTRICAL ENGINEERING. By PHILIP KEmp, 
M.Sc.Tech., M.I.E.E., author of “Rudiments of Electrical Engineering,” Head of the Electrical 
Engineering Department at the Polytechnic, Regent Street, London. Second Edition. Illustrated. 
8vo. 17s. net. 


GEOLOGY OF THE TERTIARY AND QUATERNARY PERIODS IN THE 
NORTH-WEST PART OF PERU. sy T. 0. BosworTH, D.Sc., M.A, F.G.S., 
F.R.G.S. With an account of the PALZAONTOLOGY by HENRY WOODS, M.A., F.R.S., T. 
WAYLAND VAUGHAN, Ph.D., J. A. CUSHMAN, Ph.D., and others. With Maps and numerous 


Illustrations. Medium 8vo. 45s. net. 
OIL NEWS,—* It is a book that all interested in Peruvian oil must consult or possess sooner or later, and it forms an 
addition to the petroleum books of the world of which British science and economics should by no means be ashamed.” 


SECOND EDITION. 

CRYSTALLOGRAPHY AND PRACTICAL CRYSTAL MEASUREMENT. sy 
A. E. H. TUTTON, D.Sc., M.A., F.R.S., A.R.C.Sc., Past President of the Mineralogical Society. 
Second Edition in Two Volumes. Illustrated. 8vo. Vol. 1. FORM anD STRUCTURE. 50s. net. 
Vol. II. PHYSICAL AND CHEMICAL. 50s. net. 


NATURE.—* These two volumes are a mine of accurate information on matters belonging to a wide field of know- 
ledge, and testify alike to the learning and industry of the author and to the enterprise of his publishers.” 


INORGANIC CHEMISTRY. by T. MARTIN LOWRY, C.BE., F.R.S, D.Sc, Professor of 
Physical Chemistry in the University of Cambridge. Illustrated. 8vo. 28s. net. 
NATURE.—“ The book is admirably produced, and the illustrations are remarkable, no less for their number than for 
their clearness. The book may be heartily recommended.” 


DISTILLATION PRINCIPLES AND PROCESSES. By sypDNEyY youNG, D.Sc. 
F.R.S., with the collaboration of Lieut.-Col. E. Briggs, B.Sc., T. Howard Butler, M.Sc., F.I.C., 
Thos. H. Durrans, M.Sc., F.1.C., the Hon. F. R. Henley, Jas. Kewley, M.A., and Joseph Reilly, D.Sc. 
With 210 Illustrations. 8vo. 4os. net. 


SIXTH EDITION OF VOLUME II. 
CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, FATS AND WAXES. 
By Dr. J. LEWKOWITSCH, M.A., F.I.C. Illustrated. 3 Vols. Medium 8vo, Vol. II. Sixth 


Edition entirely revised by GEORGE H. WARBURTON. 42s. net. 
«*, Previously published. Vol. I. Sixth Edition. 36s. net. 


THE GLANDS REGULATING PERSONALITY. A Study of the Glands of Internal 
Secretion in relation to the Types of Human Nature. By LOUIS BERMAN, M.D., Associate in 
Biological Chemistry, Columbia University. 8vo, 18s. net. 

THE LANCE7.—* This notable book deserves sympathetic study. Its main proposition may be true or it may be 
false ; more likely it is partly true. In any case the work is stuffed with suggestions for new ways of looking at old facts and 
with fresh lines of facts for observation.” 

«*s Send for Macmillan’s Classified Catalogue, post free on application. 

MACMILLAN & CO., LTD., LONDON, W.C.2, 


> 
why | 
i 
a 
| 
4 
| 
| 
: " 
| 
( ont 
i 
Fey 
T 


Supplement to “ Nature,” 


September 23, 1922 


GLEW’S SCINTILLOSCOPE 
(PATENT) 
HOWS a magnificent display of scintil- 
S lations, showers of sparks, direct from the 
mineral Pitchblende, Radium, Polonium, 
Uranium, Thorium, or any radio-active substance, 
even an Incandescent Gas Mantle contains sufficient 
Thorium to excite the very sensitive screen of the 
® Scintilloscope, which is far more sensitive than 
¥the Spinthariscope. ‘Ihe Scintilloscope rivals 
the most delicate Electroscope as a detector of 
Alpha rays. 

B he eye sees an inexhaustible shower of stars of white light, giving a very 
ulistic idea of the ceaseless activity of these marvellous substances wh ch 
re producing the terrific bombardment causing this beautiful display. 

“GL EW’S SCINTILLOSCOPE, Superior Lens, with Extra-sensitive 
Radium and Pitchblende Screens, giving brilliant effects. Complete, 7/6. 
Post free, U.K. Foreign Postage extra, weight 2 ounces. 

Pieces of Pitchblende mineral, ground flat and polished, with Sensitive 
Screen attached, for use in Scintilloscope or with any strong pocket 
magnifier, from 7/6 each, according to size. 


F. HARRISON CLEW (Parenree), 156 CLAPHAM RoaD, London, S.W.9. 


SECOND-HAND MICROSCOPES 


ZEISS Ia, with revolving mechanical stage and extra vulcanite stage, 
racking substage, Abbe condenser, 2 eyepieces, AA & C objectives. 


£30 0 0 
ZEISS IVa, 2 eyepieces, triple nosepiece, spiral substage with Abbe 
condenser, objectives A & D (Zeiss), 1/12 wil, Watson 0 
Attachable mechanical stag ge by Bausch & La mb, extra £4 
SPENCER, side fine adjustment, mechanical stage, 2 eyepieces, triple 
spiral Abbe and 16 mm., 4 mm., and 1.8 mm. 
.. £2710 0 
BAUSCH & LOMB BBB, 2 eyepieces, ; triple nosepiece, spiral substage 
with Abbe condenser and iris, objectives 4 mm., 16 mm., and 1.9 mm. 
oil, (new)... £2617 6 
HIMMLER, revolving ‘and centring stage, side fine adjustment, 3 eye- 
pieces, spiral focussing to Abbe condenser and iris, objectives Nos. 3, 7, 
and 1.8 mm. oil, as new £2610 0 
LEITZ Il, with revolvi ng and ‘centring stage, spiral substage with Abbe 
con denser, 3 eyepieces, objectives Nos. 3, 6 and 1/12 oil, with triple 
Mew others ; full list on request. 


CLARKSON’S, 338 High Holborn, London, W.C.1. 


The original firm. Opposite Gray’s Inn Road. Phone: Holborn 2149. 


Now Ready. Price 30s. Gd. net. 


NATURE 


VOL. 109 


St. Martin’s Street, London, W.C.2 


HARRINGTON’S 
PURE AND REAGENT 


CHEMICALS 
FOR LABORATORIES. 


Photographic Chemicals. Technical Chemicals. 


OBTAINABLE THROUGH ALL DEALERS, 
But Specify ‘‘ Harrington’s.’’ 


Lists on application to 
HARRINGTON BROS., Ltd., 


Wholesale and Manufacturing Chemists, 


4 & 7 OLIVER’S YARD, CITY ROAD, LONDON. 


W. OTTWAY & Co. Ltd. 


(Established 1640) 
MANUFACTURERS 


of all types of Astronomical, 
Surveying, Scientific and 


Optical Instruments. Ar 


lilustrated Leaflets post free. 
We shall be pleased to give 
quotations for Refractor Tele= 
scopes up to 8 inches aperture, ge 


fully equipped on Equatorial. 
Silvering, Overhauling, Repairing & Adusting done cheaply. 


Orion Works, Ealing, London, W.5. 


SEPTEMBER BARGAINS 


MICROSCOPE, complete outfit, 3’, 
be, case, etc. 
BavacH & LOMB STAND, BBS, 3 ye”, Abbe, triple nosepiece 
and case. 1 
SWIFT MICROSCOPE, 3”, 34”, 72”, Abbe, triple nosepiece and case, 
asnew. £18, 18s. 
BUSCH STAND, complete in case, 2 eyepieces, 2 objectives, rackwork 
focussing. £5. 
MICROSCOPE a Our celebrated low powers, 3”, 2”, 1” 
“PRISMATIC BINOCULARS, 63/-, 65/-, 70/- to clear. 
MONOCULARS, 30/-, 35/-, 55/- ., 
60 X SUPER PORTABLE TELESCOPE, £10, 10s. 
35x STEWARD “LORD BURY” DEERSTALKER, £5, 10s. 
3 HORNE & THORNTHWAITE EQUATORIALLY MOUNTED 
STAND and case, £27, 10s. 
Many others ; please mention requirements. 


BROADHURST, CLARKSON & CO. 
63 FARRINGDON ROAD, LONDON, E.C.1. 


NOTICE 


If any difficulty is experienced in 
obtaining NATURE from Book- 
sellers or Newsagents, Orders, 
with remittance, should be sent 
to the Publishers. 


* * For Subscription Rates see p. citi of the current issue, 


Office of NATURE, St. Martin’s St., W.C.2. 


OXYGEN 


And other Gases. 


The British Oxygen Co. have works for the production 
of Oxygen, Nitrogen, Carbonic Acid, Nitrous Oxide, 
Hydrogen, and Argon in all chief industrial centres. 
The Company’s Plants are capable of an aggregate out- 
put of two million cubic feet per day. 
Special Terms quoted to the Trade, 


Catalogue and full particulars on application to the Head 
Offices of the Company— 


THE BRITISH OXYGEN CO., Ltd., 
ANGEL ROAD, UPPER EDMONTON, 
LONDON, N.18. 
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TRADE 


We are Manufacturers of 


CHEMICALS OF EXCEPTIONAL PURITY 
for use in 
RESEARCH AND ANALYSIS 
SYNTHETIC ORGANIC CHEMICALS 
INORGANIC CHEMICALS 
MICROSCOPIC STAINS 
INDICATORS 


ANALYTICAL REAGENTS “‘A.R.”’ 


We give special attention to the manufacture of Indi- 
cators and Buffer Solutions for the determination of 
Hydrogen lon Concentration. Copies of the B.D.H. 
Indicator Chart and our Catalogue, comprising upward 
of 2,600 Chemicals, will be supplied on application. 


THE BRITISH DRUG HOUSES, Ltd. 


Makers of Fine Chemicals, 
Graham Street, City Road, London, N.1. 
Chemical Works: Wharf Road, London, N.1. 


| SPECTROSCOPIC OUTFIT 


comprising 


Direct-Vision Spectroscope 


and various salts for use with same 


Holder for absorption cell and specimen 
solutions for absorption observations 


Vacuum tube lamp for 200-volt circuits 


| 
| Suitable gas burner for flame spectra 
| 
| Manual on spectroscopy and instructions 


Complete in case £5 


BELLINGHAM & STANLEY Ltd. 
71 HORNSEY RISE, 


LONDON, N.19. 
Tel. Hornsey 2270. 
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BINOCULAR MICROSCOPE CAE 
for Single Objectives. 


ausch 


MICROSCOPES 


FOR ALL REQUIREMENTS 


Also 


MICROTOMES, PHOTOMICROGRAPHIC 
APPARATUS, CENTRIFUGES, Etc. 


Delivery from Stock. 


Full particulars on application. 


Bausch & jomb ()ptical ©.|td. 


Contractors to British, Indian, Colonial and Foreign Governments. 


37-38 HATTON GARDEN, 
LONDON, 


IS) 


BA. 1. 


Our instruments may be obtained through all Dealers. 
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ALUNDUM REFRACTORIES 
AND LABORATORY WARE 


CRUCIBLES, COMBUSTION BOATS, MUFFLES, PLATES, FILTER DISHES, 
CONES & DISCS, ELECTRIC FURNACE CORES & TUBES, PYROMETER 
TUBES, EXTRACTION THIMBLES, FLAME COLLARS, CEMENTS, ETC. 


Extraction Thimble in Use 


Illustrated Descriptive List post free on application to the Sole Agents : 


TOWNSON & MERCER 


34 CAMOMILE STREET, LONDON, E.C. 3. 


TELEPHONE: LONDON WALL 5754-5. TELEGRAMS: “ TOWNSON STOCK LONDON.” 
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“Patriotism in commerce secures prosperity of Empire” 


Write for specification of the 
No. 41/N 


NEW 
“OERTLING” 
BALANCE 


As illustrated 


£25 
Manufactured in London by 


L. OERTLING LI. Turnmill Street, E.C.1. 


Established 1849. Highest Awards at all Great Exhibitions. 


Callender & Barnes’ Continuous Flow Calorimeter 
For the accurate determination of the electrical equivalent of heat. 


A stream of water is made to flow 
through a glass tube, and in passing 
is heated by a manganin wire con- 
tained in the tube and carrying a 
known current. The rise in the 
temperature of the water is measured 
by two Thermometers, and knowing 
the energy dissipated by the wire and 
the volume of water passing per 
second, the electrical equivalent of 
heat may be calculated. Results 
accurated to | in 400 are easily 
obtainable. 

The rate of flow of the water is 
kept constant by a constant level 
cistern supported on a stand. By 
varying the height of the cistern the 
rate of flow may be set at any desired 
spe 


Complete with Cistern on stand and with two Thermometers reading 1/5° C. 


£4 40 
A copy of our 1922 catalogue No. 150 will be sent upon request. 


W. G. PYE & CO. 


CAMBRIDGE, ENG. 
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Recent Scientific and Technical Books 


Volumes marked with an asterisk have been received at ‘* NATURE” Office. 


Mathematics 


Charlier, C. V. L. Vorlesungen iiber die Grundziige 
der mathematischen Statistik. Pp.125. (Lund: Verlag 
Scientia, 1922.) 

Hall, H. S., and Stevens, F. H. A School Geometry. 
Parts 5-6. Cr. 8vo. Pp. xi+247-442+iv. (London: 
\lacmillan and Co., Ltd., 1922.) 2s. 6d. 

Kiister, F. Logarithmische Rechentafeln fiir 
Chemiker, Pharmazeuten, Mediziner und Physiker. Nach 
den gegenwartigen Stande d. Forschung bearbeitet von 
Prof. Dr. A. Thiel. 24-26 verbesserte und vermehrte 
Auflage. 8vo. Pp. 126. (Berlin und Leipzig: W. de 
Gruyter und Co., 1922.) 40 marks. 

Siceloff, L. P., Wentworth, G., and Smith, D. E. 
Analytic Geometry. (Wentworth-Smith Mathematical 
Series.) Demy 8vo. Pp. vi+290. (Boston and London: 
Ginn and Co., 1922.) 11s. 6d. net.* 

Soper, H. E. Frequency Arrays: Illustrating the Use 
of Logical Symbols in the Study of Statistical and other 
Distributions. Demy 8vo. Pp. 48. (Cambridge: At 
the University Press, 1922.) 3s. 6d. net.* 

Wentworth, G., Smith, D. E., and Harper, H. D. 
Fundamentals of Practical Mathematics. (Wentworth- 
Smith Mathematical Series.) Cr. 8vo. Pp. vi+2o02. 
(Boston and London: Ginn and Co., 1922.) 5s. 6d. net.* 

Wentworth, G., Smith, D. E., and Harper, H. D. 
Machine-Shop Mathematics. (Wentworth-Smith Mathe- 
matical Series.) Cr. 8vo. Pp. v+162. (Boston and 
London: Ginn and Co., 1922.) 5s. 6d. net.* 


Mechanics: Mechanical Engineering 


Adams, H. C. Waterworks: for Urban and Rural 
Districts, with Notes on the Supply for Mansions and 
Isolated Buildings. Demy 8vo. Pp. x+230. (London: 
Sir I. Pitman and Sons, Ltd., 1922.) 15s. net. 

Champly, R. Gazogénes et moteurs a gaz pauvre ala 
portée de tous. Théorie et pratique du gaz pauvre. 
Installation et conduite des gazogénes et des moteurs. 
2¢ édition. Roy. 8vo. Pp. 232. (Paris: Libr. Des- 
forges, 1922.) 15 francs. 

Devillers, R. La Dynamique de l’avion. Pp. 291. 
(Paris: Libr. Aéronautique, 1922.) 32 francs. 

Dye, F. W. Steam Heating: A Practical Treatise 
describing the different Methods or Systems adopted in 
Warming Buildings by Steam, Low-pressure, Vapour, 
Vacuum, High-pressure, Reduced pressure, Exhaust 
Steam, etc., and embracing the available means of Heating 
Water, and Cooking by Steam. Cr. 8vo. Pp. 212. 
(London: E. and F. N. Spon, Ltd., 1922.) 8s. 6d. net. 

Jackson, P. G. Boiler Feed Water: A Concise 
Handbook for Boiler Feeding Purposes. (Its Effects, 
Treatment, and Analysis.) Second edition, revised and 
enlarged. Cr. 8vo. Pp. xi+#143. (London: C. Griffin 
and Co., Ltd., 1922.) 5s. net. 

Painlevé, P. Les Axiomes de la mécanique (examen 
critique). (Collection des Maitres de la Pensée scien- 
tifique.) Pp. 112. (Paris: Gauthier-Villars et Cie., 
1922.) 3 francs. 

Petit, H. Les Moteurs. Pp. 190. (Paris: Hachette 
et Cie., 1922.) 6 francs. 

Smith, L. R. Industrial Physics: Mechanics. Cr. 
8vo. Pp. xi+226. (New York and London: McGraw- 
Hill Book Co., Inc., 1922.) 8s. 9d.* 

Stodola, Prof. Dr. A. Dampf- und Gasturbinen. Mit 
einem Anhang iiber die Aussichten der Warmekraft- 
maschinen. 5 umgearbeitete und erweiterte Auflage. 4to. 
Pp. xiv+r111+12 Tafeln. (Berlin: J. Springer, 1922.) 
600 marks. 

Swindin, N. The Flow of Liquidsin Pipes. (Chemical 
Engineering Library.) Gl. 8vo. Pp. 64. (London: 
Benn Bros., Ltd., 1922.) 3s. net.* 

Swindin, N. Pumping in the Chemical Works. 
(Chemical Engineering Library.) Gl. 8vo. Pp. 8o. 
(London: Benn Bros., Ltd., 1922.) 3s. net.* 


Physics: Electrical Engineering 


Ballhatchet, A. V., Edited by. Wireless Circuits and 
Connections. Pott 8vo. Pp. 60. (London: P. Marshall 
and Co., 1922.) 6d. net. 

Born, M. Der Aufbau der Materie. Drei Aufsatze 
tuber moderne Atomistik und Elektronentheorie. Zweite 
verbesserte Auflage. Pp. vi+86. (Berlin: J. Springer, 
1922.) 36 marks. 

Bowker, W. R. Electrical Circuits and Connections : 
A Technical, Practical, and Operative Treatise on Direct, 
Alternating, Polyphase, and Hydro-Electrical Engineering 
Circuits. Third enlarged edition. Med. 8vo. Pp. xii+ 
211. (London: C. Lockwood and Son, 1922.) 15s. net. 

Broughton, H. H. The Electrical Handling of 
Materials: A Manual, in Four Volumes, on the Design, 
Construction and Application of Cranes, Conveyors, Hoists 
and Elevators. Vol. 3: ElectricCranes. Ex.Cr.4to. Pp. 
Xvi + 336. (London: Benn Bros., Ltd., 1922.) 50s. net.* 

Calvert, W. J. R. Heat. Cr. 8vo. Pp. viii +336. 
(London: E. Arnold and Co., 1922.) 6s.* 

Civita, Prof. T. L. Qiiestions de Mecanica Classica i 
Relativista: Conferéncies donades el Gener de 1921. 
(Publicacions de l'Institut de Ciéncies : Collecié de Cursos 
de Fisica i Matematica.) Roy. 8vo. Pp. viii+151. 
(Barcelona : Institut d’Estudis Catalans). * 

Daval, M. Construction des réseaux d’énergie. 
(Bibliothéque Professionnelle.) Pott 8vo. Pp. viii +275. 
(Paris: J.-B. Bailliére et Fils, 1922.) 8 francs net.* 

Gandillot, M. Véritable interprétation des théories 
relativistes. Cr. 8vo. Pp.17. (Paris: Gauthier-Villars 
et Cie., 1922.) 

Glazebrook, Sir R., Edited by. A Dictionary of 
Physics. Vol. 2: Electricity. Med. 8vo. Pp. vii+1104. 
(London: Macmillan and Co., Ltd., 1922.) 63s. net.* 

Hager, H., y Mer, C. El Microscopio y sus aplica- 
ciones : Manual de microscopia practica e introduccién a 
las investigaciones microscépicas. Trad. de la 128 
edicion alemana por el Dr. F. Pardillo. 4to. Pp. 352. 
(Barcelona: G. Gili, 1922.) 20 pesetas. 

Harris, P. W. The ABC of Wireless: A Popular 
Explanation. Gl. 8vo. Pp.64. (London: The Wireless 
Press, Ltd., 1922.) 6d. net.* 

Klaus, Dr. A. Atome, Elektronen, Quanten. Die 
Entwicklung der Molekularphysik in elementarer Darstel- 
lung. 2 durchgesehene Auflage. 8vo. Pp. 104. (Berlin: 
Winckelmann und Sohne, 1922.) 47 marks. 

Kraus, Prof. Dr. R., und Uhlenhuth, Prof. Dr. P., 
Herausgegeben von. Handbuch der mikrobiologischen 
Technik. Band I, Halfte I. Large 8vo. Pp. 532. 
(Berlin und Wien: Urban und Schwarzenberg, 1922.) 
240 marks. 

Landé, Dr. A. Fortschritte der Quantentheorie. 
(Wissenschaftliche Forschungsberichte. Naturwissen- 
schaftliche Reihe, Band 5.) 8vo. Pp. xi+go91. (Dresden 
und Leipzig: Th. Steinkopff, 1922.) 30 marks. 

Schmidt, Dr. H. Das Weltbild der Relativitats- 
theorie. Allgemeinverstandige Einfiihrung. 3 Auflage. 
Large 8vo. Pp. viii+139. (Hamburg: P. Hartung, 1922.) 
22 marks. 

Scott-Taggart, J. Wireless Valves Simply Explained. 
Cr. 8vo. Pp. 134. (London: Sir I. Pitman and Sons, 
Ltd., 1922.) 3s. net. 

Tumlirz, O. Die Zustandsausgleichung des fliissigen 
und dampff6rmigen Wassers. Large 8vo. Pp. 93-133. 
(Wien: A. Holder, t921.) 12 marks. 

Tyers, P.D. The Construction of Wireless Receiving 
Apparatus. Cr. 8vo. Pp. 76. (London: Sir I. Pitman 
and Sons, Ltd., 1922.) ts. 6d. net. 

Verrill, A. H. Radio for Amateurs: How to Use, 
Make and Install Wireless Telephone and Telephone In- 
struments. Cr. 8vo. Pp. xxv+228. (London: W. 
Heinemann, 1922.) 7s. 6d. net. 

Weiser, M. Das Atom: eine gemeinverstandige 
Darstellung der neueren Ergebnisse der physikalischen 
Strahlenforschung. 8vo. Pp. 64. (Dresden: E. Pahl, 
1922.) 5 marks. 
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Wright, L. The Microscope: A Practical Handbook. 
Enlarged and rewritten by A. H. Drew. Cr. 8vo. Pp. 
(London: Religious Tract Society, 1922.) 


287. 5s. net. 


Chemistry 


Andersen, O. Ildfaste oksyders fysikalske kemi. 
Oversigt over nyere praecisions-undersékelser. (Norges 
geologiske Undersékelse, Nr. 101.) Pp. 54. (Kristiania: 
H. Ashehoug and Co., 1922.) 1.50 kr. 

Cohn, Dr. R. Organische Chemie. (Technische 
Unterrichtsbriefe des Systems Karnack-Hachfeld.) Large 
8vo. Pp. 26. (Potsdam und Leipzig: Bonness und 
Hachfeld, 1922.) 12 marks. 

Davis, R., and Walters, Jr., F. M. Sensitometry of 
Photographic Emulsions and a Survey of the Character- 
istics of Plates and Films of American . Manufacture. 
(Scientific Papers of the Bureau of Standards, No. 439.) 
Sup. Roy. 8vo. Pp. 120. (Washington: Government 
Printing Office, 1922.) 35 cents.* 

Estalella, J. Curso de quimica. Pp. 382. 
(Barcelona: G. Gili, 1921.) 6 pesetas. 

Fehrle, Prof.K. Uber die Darstellung des periodischen 
Systems der chemischen Elemente mittels harmonischer 
Schwingungen. Large 8vo. Pp. 45. (Freiburg: H. M. 
Muth, 1922.) 15 marks. 

Francé, R. H. Streifziige im Wassertropfen. 
18 Auflage. 8vo. Pp.’ 95. (Stuttgart: Franckh’sche 
Verlag, 1921.) 25.50 marks. 

Freundlich, Prof. Dr. H. Kapillarchemie. Eine 
Darstellung der Chemie der Kolloide und verwandter 
Gebiete. 2 v6llig umgearbeitete Auflage. Large 8vo. 
Pp. xvi+1181. (Leipzig: Akademische Verlagsgesells- 
chaft, 1922.) 400 marks. 

Gruber, M. von. Uber einige Grundregeln des Stoff- 
wechsels. 8vo. Pp. 341-454. (Minchen: G. Franz’scher 
Verlag, 1922.) 3 marks. 

Guérin, M. Les Brevets d’invention dans l'industrie 
chimique. Législation, jurisprudence. 8vo. (Paris: 
Libr. Dalloz, 1922.) 12 francs. 

Hahn, Dr. H. Grundriss der Chemie fiir Techniker. 
Zuglich einem Repetitorium der Chemie fiir Studierende der 
Ingenieur-Wissenschaften. Teil I: Anorganische Chemie. 
(Bibliothek der gesamten Technik, Band 117.) 2 Auflage. 
Small 8vo. Pp. 193. (Leipzig: Dr. M. Janecke, 1922.) 
50 marks. 

Haller, A. Les Actualités de chimie contemporaine. 
tre série. Cr. 8vo. Pp. 324. (Paris: G. Doin, 1922.) 

Heide, Prof. Dr. C. von der, und Schmitthenner, 
Dr.F. Der Wein. Weinbau und Weinbereitung, Chemie 
und Untersuchung des Weines. 4to. vi + 350. 
(Braunschweig: F. Vieweg und Sohn, 1922.) 70 marks. 

Lugol, P. Cours élémentaire de chimie 4 l’usage de 
lenseignement primaire supérieur et des cours complé- 
mentaires. Quatriéme édition, entiérement refondue. 
Pp. 392. (Paris: Belin fréres.) 

Lunge- Berl. Cheinisch-technische Untersuchungs- 
methoden. Unter Mitwirkung zahlreicher Fachmanner 
herausgegeben von Prof. Dr. E. Berl. 2 Band. 7 voll- 
standig umgearbeitete und vermehrte Auflage. Pp. 1411. 
(Berlin: J. Springer, 1922.) 750 marks. 

McPherson, W., and Henderson, W. E. Chemistry 
and its Uses: A Textbook for Secondary Schools. Cr. 
8vo. Pp. viii+447. (Boston and London: Ginn and 
Co., 1922.) 7s. 6d. net.* 

Meyer, Prof. Dr. R. Vorlesungen iiber die Geschichte 
der Chemie. 4to. Pp. viili+467. (Leipzig: Akade- 
mische Verlagsgesellschaft, 1922.) 200 marks. 

Ohlmiiller, W., und Spitta, O. Die Untersuchung 
und Beurteilung des Wassers und des Abwassers. 
4 Auflage. Pp. 381. (Berlin: J. Springer, 1922.) 

Ost, Prof. Dr. H. Lehrbuch der chemischen Techno- 
logie. 12 Auflage. Large 8vo. Pp. viii+815 +11 Tafeln. 
(Leipzig: Dr. M. Janecke, 1922.) 300 marks. 

Ostwald, W. Prinzipien der Chemie. Eine Einleitung 
in alle chemischen Lehrbiicher. Small 8vo. Pp. xv +540. 
(Leipzig: Akademische Verlagsgesellschaft, 1922.) 100 
marks. 

Pacottet, P., y Guittonmneau, L. Aguardientes y 
vinagres. 8vo. . 535. (Barcelona: P. Salvat, 1922.) 
10 pesetas. 


8vo. 


Pickworth, A. Corrosion: With special reference to 
the Ferrous Metals and the Deterioration of Ships. Roy, 
8vo. (London: E.and F.N. Spon, Ltd., 1922.) 3s. 6d. net. 

Rohm, Dr. O. Massanalyse. (Sammlung Géschen, 
221.) 2. verbesserte Auflage. Small 8vo. Pp. 90. 
(Berlin und Leipzig: W. de Gruyter und Co., 1922.) 
12 marks. 

Schmidt, 
9 verbesserte Auflage. 


E. Anleitung zur qualitativen Analyse. 
Herausgegeben und_ bearbeitet 
von Prof. Dr. J. Gadamer. 


Pp. vit+114. (Berlin: J. 
Springer, 1922.) 45 marks. 

Schmidt, Prof. Dr. O. Chemie fiir 
Leitf. 11. 14 Auflage. Large 8vo. Pp. viii +174. 
gart: K. Wittwer, 1922.) 36 marks. 

Trautz, M. Lehrbuch der Chemie. Zu _ eigenem 
Studium und zum Gebrauch bei Vorlesungen. Erste: 
Band: Stoffe. Pp. xxviii+534. (Berlin und Leipzig : 
W. de Gruyter und Co., 1922.) 150 marks. 

Ulbrich, O. Kosmische Chemie. 2 durchgesehene und 
vermehrte Auflage. 8vo. Pp. 102. (Leipzig: Xenien- 
Verlag, 1922.) 15 marks. 

Venable, F. P. Zirconium and 
(American Chemical Society Monograph Series. ) 
(New York: Chemical Catalog Co., Inc., 1922.) 


Techniker. 
(Stutt- 


its Compounds. 
Pp. 173. 


Technology 


Adressbuch der deutschen Gummi-, Asbest- und 
Celluloid-industrie und verwandter Geschaftszweige wic 
Kabel- und Treibriemen-Industrie u.s.w. Ausgabe 14. 
8vo. Pp. 102+662. (Berlin: Union Zweigniederlassung, 
1922.) 120 marks. 

Andés, L. E. Praktisches Rezeptbuch fir die gesamte 
Lack- und Farben-Industrie. Praktische erprobte, aus- 
erwahlte Vorschriften fiir die Herstellung und Anwendung 
aller Lacke, Firnisse, Polituren, Anstrichfarben u.s.w 
Unentbehrliches Hand- und Hilfsbuch fiir alle Lack- und 
Farbenfabriken und Lacke und Farben verarbeitenden 
Gewerbe. (Chemisch-technische Bibliothek, Band 271.) 
3 Auflage. 8vo. Pp. vii+374. (Wien und Leipzig: A. 
Hartleben, 1922.) 60 marks. 

Bonnamaux, H. La Menuiserie pratique. Tome I: 
L’outillage. Pott 8vo. Pp. 217. (Paris: E. Flammarion, 
1922.) 

Béttner, J. Obstweinbereitung. Anleitung. 13 Auflage. 
Bearbeitet von J. Béttner d. J. unter Mitarb. von Obstguts- 
besitzer A. Grosch. 8vo. Pp. iv+119. (Frankfurt: 
Trowitzsch und Sohn, 1922.) 35 marks. 

Cavallier,C. Notes économiques d’un métallurgiste. 
Pp. 155. (Paris: Gauthier-Villars et Cie, 1922.) 3.50 francs. 

Desalme, J., et Pierron, L. Couleurs, peintures ei 
vernis. 2¢ édition. Pott 8vo. Pp. 455. (Paris: J.-B. 
Bailliére et Fils, 1922.) 15 francs. 

Durvelle, J. P. Nuevo formulario de perfumes y 
cosméticos. 8vo. Pp. 534. (Barcelona: G. Gili, 1921.) 
14 pesetas. 

Fahrion, Dr. W. Die Fabrikation der Margarine, des 
Glycerins und Stearins. (Sammlung Géschen, Nr. 829.) 
(Berlin und Leipzig: W. de Gruyter und Co., 1922.) 

Fierz-David, Prof. Dr..H. E. Grundlegende Opera- 
tionen der Farbenchemie. Zweite verbesserte Auflage. 
Med. 8vo. Pp. xiv+266. (Berlin: J. Springer, 1922.) 
300 marks; I2s.* 

Grey, G. W. 
Feap. 8vo. Pp. 186. 
1922.) 3s. 6d. net. 

Griffiths, H. The General Principles of Chemical 
Engineering Design. (Chemical Engineering Library.) 
Gl. 8vo. Pp. 63. (London: Benn Bros., Ltd., 1922.) 
3s. net.* 

Griffiths, H. Materials of Chemical Plant Construc- 
tion—Non-Metals. (Chemical Engineering Library.) Gl. 
8vo. Pp.64. (London: Benn Bros., Ltd., 1922.) 3s. net.* 

Horner, J. G. Brassfounding: A Practical Treatise. 
Mechanical World”’ Series.) Second edition. 8vo. Pp. 
220. (London: Emmott and Co., Ltd., 1922.) 7s. 6d. net. 

Isendahl, W., und Kollatz, C. W. Technisches 
Taschenworterbuch in drei Sprachen. Tiel 2: Deutsch- 
englisch-franzésisch. 2 durchgesehene und verbesserte 
Auflage. Small8vo. Pp.160. (Berlin: G. Siemens, 1922. 
20 marks. 


Building Supervision. Second edition. 
(London : E. and F. N. Spon, Ltd., 
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Jettmar, J. Pflanzliche Gerbmittel und deren Ex- 
trakte. Ein unentbehrlicher Leitfaden fiir alle Lohgerber 
und Lederfabrikanten. (Chemisch-technische Bibliothek, 
Band 370.) 8vo. Pp. viii+216. (Wien und Leipzig: A. 
Hartleben, 1922.) 48 marks. 

Kewley, J. The Petroleum and Allied Industries: 
Petroleum, Natural Gas, Natural Waxes, Asphalts and 
Allied Substances, and Shale Oils. (The Industrial 
Chemistry Series.) Demy 8vo. Pp. xi+302. (London: 
Bailliére, Tindall and Cox, 1922.) 12s. 6d. net.* 

Levainville, J. L’Industrie du fer en France. (Col- 
lection Armand Colin, No. 19, Section de chimie.) Fcap. 
8vo. Pp. vit+211. (Paris: A. Colin, 1922.) 6 francs. 

Lébel, L. La technique cinématographique: projection, 
fabrication des films. Deuxiéme édition, revue et aug- 
mentée. Roy. 8vo. Pp. xvi+362. (Paris: Libr. Dunod, 
1922.) 32 francs. 

Malan, H.L., and Robinson, A. I. The Weighing and 
Measuring of Chemical Substances. (Chemical Engineer- 
ing Library.) Gl. 8vo. Pp. 63. (London: Benn Bros., 
Lid., 1922.) 36. net.* 

Margival, F. Les Cirages : Encaustiques, cires a 
frotter, modeler, cacheter, creémes pour chaussures, mix- 
—— pour entretien des cuirs. (Nouvelle collection des 

cueils et recettes rationnelles.) Pp. xiv+275. (Paris: 
Libr. Desforges, 1922.) 9 francs. 

Martin, A. Le Pétrole: son origine, sa composition, 
sa recherche. Adapté de l’anglais. Pott 8vo. (Paris: 
F. Alcan, 1922.) 6 francs. 

Pfanhauser, Dr. W. Die elektrolytischen Metall- 
niederschlage. Lehrbuch der Galvanotechnik. 6 wesent- 
lich erweiterte und neubearbeitete Auflage. Large 8vo. 
Pp. xvi+832. (Berlin: J. Springer, 1922.) 420 marks. 

Piérard, E. Principes ‘d’électrotechnie. Tome 3. 
3¢ édition. Med. 8vo. Pp. 330. (Paris: Libr. Dunod, 
1922.) 26 francs. 

Preger, E. Die Bearbeitung der Metalle in Maschinen- 
fabriken durch Giessen, Schmieden, Schweissen, Harten 
und Tempern. (Bibliothek der gesamten Technik, 218.) 
6 unveranderte Auflage. 8vo. Pp. viii+378. (Leipzig: 
Dr. M. Janecke, 1922.) 112.50 marks. 

Rouelle, Col. J. L’Acier (élaboration et travail). 
(Collection Armand Colin, No. 20, Section de chimie.) 
Feap. 8vo. Pp. vi+200. (Paris: A. Colin, 1922.) 
6 francs. 

Schafer, Dr.R. Die Werkzeugstahle und ihre Warme- 
behandlung. Berechtigte deutsche lBearbeitung der 
Schrift, ‘‘ The Heat Treatment of Tool Steel,’”’ von H. 
Brearley. 3 verbesserte Auflage. Pp. 324. (Berlin: 
J. Springer, 1922.) 210 marks. 

Schidrowitz, Dr. P. Recent Progress in Rubber 
Chemistry and Technology. Gl.8vo. Pp.64. (London: 
Benn Bros., Ltd., 1922.) 3s. 6d. net.* 

Summers, A. L. Anthracite and the Anthracite 
Industry. (Pitman’s Common Commodities and In- 
dustries.) Gl. 8vo. Pp.x+126. (London: Sir I. Pitman 
and Sons, Ltd., 1922.) 3s. net.* 

Verstone, P. E. The Manufacture of Paper Con- 
tainers: A Textbook on Paper Box and Bag Making. 
ox my 8vo. Pp. vi+223+xlvi. (London: Verstone and 

0., 1922.) 0s. 6d. net. 

a P. Die warmewirtschaftliche und warme- 
technische Literatur. Eine Ubersicht. (Das Fachbuch, 
Band 2.) 8vo. Pp. viii+212. (Miinchen: J. A. Mahr, 
1922.) 30 marks. 

Weyrauch, R. Die Technik. Ihr Wesen und ihre 
Beziehungen zu anderen Lebensgebieten. Large 8vo. 
Pp. x +280. (Stuttgart und Berlin: Deutsche Verlags- 
anstalt, 1922.) 120 marks. 

World’s Directory of Glassworks. Complete List 
of all Glass Manufacturers, Glass Refiners, Silverers, 
Cutters, Exporters, Importers, Dealers, etc. 8vo. Pp. 
452. (Leipzig: S. Schnurpfeil Verlagshandlung, 1922.) 
500 marks. 

Zerr, G., und Riibencamp, Dr. R. Handbuch der 
Farbenfabrikation. Lehrbuch der Fabrikation, Unter- 
suchung und Verwendung aller in die Praxis vorkommen- 
den K6rperfarben. 3 neubearbeitete und vermehrte 
Auflage. Large 8vo. Pp. xv+g908. (Berlin: Union 
200 marks. 


Zweigniederl, 1922 


Astronomy 


Coblentz, W. W. Tests of Stellar Radiometers and 
Measurements of the Energy Distribution in the Spectra 
of 16Stars. (Scientific Papers of the Bureau of Standards, 
No. 438.) Sup. Roy. 8vo. Pp. 725-750. (Washington : 
Government Printing Office, 1922.) 10 cents.* 


Meteorology 
Elgie, J. H. How to Forecast the Weather. (Nature 
Lovers’ Library, Vol. 16.) 16mo. Pp. 144. (London: 


Holden and Hardingham, Ltd., 1922.) Is. net.* 
Guilbert, G. La Prévision scientifique du temps. Pp. 
438. (Paris: A. Challamel, 1922.) 22 francs. 


Mineralogy 


Forker, G. Chemie und Mineralogie: ein Handbuch 
fiir Lehrer. (Lebensvoller Unterricht, Band 7.) Large 
8vo. Pp. xvi+432. (Leipzig: Diirrsche Buchhandlung, 
1922.) 90 marks. 

Johannsen, Dr. A. Essentials for the Microscopical 
Determination of Rock-Forming Minerals and Rocks in 
Thin Sections. 4to. Pp. vit+53. (Chicago: University 
of Chicago Press; London: Cambridge University Press, 
1922.) 11s. net.* 

Rinne, Prof. Dr. F. Das feinbauliche Wesen der 
Materie nach dem Vorbilde der Kristalle. Demy 8vo. 
2 und 3 erweiterte Auflage. Pp. viii+168. (Berlin: 
Gebriider Borntraeger, 1922.) 10s. 4d.* 

Rinne, Prof. Dr. F. Einfiihrung in die kristallo- 
zyraphische Formenlehre und elementare Anleitung zu 
kristallographisch-optischen sowie réntgenographischen 
Untersuchungen. 4 und 5 Aumage: Pp. vii+250+3 
Tafeln. (Leipzig: Dr. Janecke, 1922.) 

Wolff, Prof. Dr. F. von. Finfahrung i in die allgemeine 
Mineralogie, Kristallographie, Mineral- 
chemie. (Wissenschaft und Bildung, 175.) Small 8vo. 
Pp. viii+135. (Leipzig: Quelle und Meyer, 1922.) 24 
marks. 


Geology 


Agamennone, G. I Fenomeni Sismici al Vesuvio dal 
1892 al 1906. Med. 8vo. Pp. 64. (Modena: Societa 
Tipografica Modenese, 1922.) * 

Fenner, G. Everybody’s Book of Geology. 
(Nature Lovers’ Library, Vol. 15.) 16mo. Pp. 144. 
(London : Holden and Hardingham, Ltd., 1922.) Is. net.* 

Hall, A.L. A Bibliography of South African Geology 
to the End of 1920: Authors’ Index. (Geological Survey : 
Memoir No. 18.) Med. 8vo. Pp. 376. (Pretoria: 
Government Printing and Stationery Office, 1922.) 10s. 6d.* 

Hughes, Rev. J. C. The Geological Story of the Isle 
of Wight. Cr. 8vo. Pp. ix+115. (London: E. Stan- 
ford, Ltd., 1922.) 5s. net.* 

Pietzsch, K. Die geologische Literatur itiber den 
Freistaat Sachsen aus der Zeit 1870-1920. Large 8vo. 
Pp. xii+232. (Leipzig: G. A. Kaufmann, 1922.) 75 
marks. 

Sherlock, Dr. R. L. Man as a Geological Agent: An 
Account of his Action on Inanimate Nature. Demy 8vo. 
Pp. 372. (London: H. F. and G. Witherby, 1922.) 
20s. net.* 


Geography: Travel 


Alder,W.F. The Isle of Vanishing Men: A Narrative 
of Adventure in Cannibal-land. Ex.Cr.8vo. Pp.x+184. 
(London: Leonard Parsons, Ltd., 1922.) 8s. 6d. net. 

Berger, P. Géographie économique générale. Pp. 
x+119. (Brussels: Falk fils, 1922.) 5 francs. 

Bourgeois, Général R., et Noirel, Lieut.-Col. H. 
Géodésie élémentaire. 2¢ édition revue, corrigée et 
augmentée. Pp. 460. (Paris: G. Doin, 1922.) 17 
francs. 

Bredon, J. Peking: A Historical and Intimate 
Description of its Chief Places of Interest. Second edition, 
revised and enlarged. Demy 8vo. (London: Kegan Paul 
and Co., Ltd., 1922.) 32s. 6d. 

Cisaf, J., and Pokorny, F. The Czechoslovak Re- 
public: A Survey of its History and Geography, its 


| Political and Cultural Organisation, and its Economic 
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Resources. Sup. Roy. 8vo. Pp. vi+218. (London: T, 
Fisher Unwin, Ltd.; Prague: Orbis Publishing Co., 
1922.) 9s. net.* 


Cresswell, Beatrix F. The Quantock Hills: Their 
Combes and Villages. (Homeland Handbooks.) Fourth 
edition. Cr. 8vo. Pp. 118. (London: Homeland As- 
sociation, 1922.) 2s. 6d. net. 

Cunningham, E. Gypsying through Central America. 
Med. 8vo. Pp. 259. (London: ™. Fisher Unwin, Ltd., 
1922.) 21s. net. 

Eyre-Todd, G., and Haslehust, E.W. Loch Lomond, 
Loch Katrine and the Trossachs. Described by G. Eyre- 
Todd; painted by E. W. Haslehust. 8vo. Pp. 67. 
(London: Blackie and Co., Ltd., 1922.) 3s. net. 

Gribaudi, P. Geografia del lavoro. Pp. viii +287. 
(Turin: Societa Editrice Internazionale, 1922.) 15 lire. 

Muirhead, F., and Monmarché, M., Edited by. 
North-Eastern France. (The Blue Guides.) Fcap. 8vo. 
Pp. lxvi +351 +55 maps and plans. (London: Macmillan 
and Co., Ltd.; Paris: Hachette et Cie., 1922.) Ios. net. 

Ordnance Survey. The Second Geodetic Survey of 
England and Wales, 1912-1921. Published, by Order of 
the Ministry of Agriculture and Fisheries, by Col. Sir 
Charles Close, Director General of the Ordnance Survey, 
Southampton, 1921. Sup. Roy. 8vo. Pp. 62 +46 plates. 
(London: H.M. Stationery Office, 1922.) 17s. 6d. net.* 

Swedish Traffic Association. A Book about Sweden. 
Cr. 8vo. Pp. 183. (Stockholm: A.-B. Nordiska Bok- 
handeln, 1922.) * 

Unstead, Dr. J. F. The British Isles of To-day. 
(Citizen of the World Geographies.) Cr. 8vo. Pp. viii+ 184. 
(London : Sidgwick and Jackson, Ltd., 1922.) 3s. net. 

Vassal, Gabrielle M. In and Around Yunnan Fou. 
Med. 8vo. Pp.x+187. (London: W. Heinemann, 1922.) 
6d. net. 

Wegener, Dr. A. Die Entstehung der Kontinente und 
Ozeane. Dritte ganzlich umgearbeitete Auflage. Pp. 
viii+144. (Braunschweig: F. Vieweg und Sohn, 1922.) 
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Gordon, S. Amid Snowy Wastes: Wild Life on the 
Spitsbergen Archipelago. Med. 8vo. Pp. xiv +206. 
(London : Cassell and Co., Ltd., 1922.) 15s. net.* 

Kearton, R. The Fairy-land of Living Things. New 


edition. Cr. 8vo. Pp. 182. (London: Cassell and Co., 
Ltd., 1922.) 5s. net. 
Kearton, R. Strange Adventures in Dicky-Bird Land. 


New edition. Cr. 8vo. Pp. 195. (London: Cassell and 
Co., Ltd., 1922). 5s. net. 

Kearton, R. Wild Nature’s Ways. With 200 illustra- 
tions from photographs by C. and R. Kearton. New 
edition. 8vo. Pp.312. (London: Cassell and Co., Ltd., 
1922.) 7s. 6d. net. 

Parker, Prof. G. H. 
in the Vertebrates. 


Smell, Taste, and Allied Senses 
(Monographs on Experimental 
Biology.) Ex. Cr. 8vo. Pp. 192. (Philadelphia and 
London: J. B. Lippincott Co., 1922.) tos. 6d. net.* 

Reinke, Prof. Dr. J. Grundlagen einer Biodynamik. 
(Abhandlungen zur theoretischen Biologie, herausgegeben 
von Prof. Dr. J. Schaxel, Heft 16.) Roy. 8vo. Pp. 
v+160. (Berlin: Gebriider Borntraeger, 1922.) 12s.* 

Selous, E. Tommy Smith’s Birds. Fcap. 8vo. Pp. 
x+173. (London: MethuenandCo., Ltd., 1922.) 2s. 6d. 

Sorenson, E. S. Spotty, the Bower Bird, and other 
Nature Stories: Life Histories of Australian Birds and 
Animals. Cr. 8vo. Pp. 104. (London: Whitcombe and 
Tombs, Ltd., 1922.) 5s. 


Botany: Horticulture: Forestry 


Engler, Prof. A., und Drude, Prof. O., Herausgegeben 
von. Die Vegetation der Erde. Sammlung pflanzen- 
geographischer Monographien. XIV. The Vegetation of 
New Zealand. By Dr. L. Cockayne. Roy. 8vo. Pp. 
Xxill + 364+2 maps+65 plates. (Leipzig: W. Engel- 


mann; New York: G. E. Stechert and Co., 1921.) 1200 
marks.* 
Johnson, Dr. S. C. Flowering Shrubs and How to 
Know Them. 
128. (London : 
Is. net.* 


(Nature Lovers’ Library, Vol. 14.) 16mo. 
Holden and Hardingham, Ltd., 
1922.) 


Linsbauer, Prof. K., Herausgegeben von. Handbu 
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Pp. xil + 193-402. 
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aneous Information. Additional Series IX. The Us: 
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Von Prof. Dr. A. Zimmermann. 2 Auflage. Large § 
Pp. xii+458. (Jena: G. Fischer, 1922.) 120 marks. 

Tansley, A. G. 
8vo. Pp. 


New York: Dodd, Mead and Co., 1922.) ros. 6d. net.” 
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Elements of Plant Biology. Ex. Cr. 
(London: G. Allen and Unwin, Ltd ; 


Wright, W. P. A Book About Sweet Peas. 8vo. 
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Medicine: Surgery 


Audoy, H. J. M. Les données actuelles de l'étude s\ 
le fonctionnement rénal par l’épreuve de la phénol-sul/ 
nephtaléine. 8vo. Pp. 42. (Bordeaux: Y. 
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Ballantyne, J. W., Edited by. Encyclopaedia Medica. 


Second edition. 
Folio. Pp. 714. 
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Vol. 8: Labyrinth to Mammary Gland. 
(Edinburgh: W. Green and Son, Lti., 


Blackham, Col. R. J. Aids to Tropical Hygiene. 
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History of the Great War: Based on Official Docu 


ments. Medical Services. Diseases of the War. Vol. 


Edited by Major-General Sir W. G. MacPherson, Major 
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Lt.-Col. A. Balfour. Med. 8vo. 


H.M. Stationery Office, 1922.) 21s. net.* 
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(Paris: A. Maloine et fils, 1922.) 
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119. (Nancy: A. Colin, 1922.) 
Leclerc, Dr. H. Précis de phytothérapie. 
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Lewin, Prof. Dr. L. 
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Paret, J. Traitement des ulcérations tuberculeuses « 
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17. (Trévoux: J. Jeannin, 1922.) 

Platz, H. Uber Kapillaranalyse und ihre Anwendu 


(Paris: Libr. Le Francois, 1922. 
Démelin, L. Traitement de la syphilis par le bismuth, 


Die Fruchtabtreibung durc! 


Pp. viii +550. (London: 


Sérothérapie intratrachéale des infcc- 
tions associées dans la tuberculose pulmonaire. 8vo. lp. 


Pp. 297. 


im pharmazeutischen Laboratorium. Pp. 42+8 Tafeln. 


(Leipzig: Dr. W. Schwabe, 1922.) 60 marks. 


Popovitch, V. Vaccino-thérapie dans l’ostéomy¢lite. 


8vo. Pp. 63. (Trévoux: J. Jeannin, 1922.) 


Schmidt, Dr.H. Das Antimon in der neueren Medizin. 
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Pp. 68. (Leipzig: J. A. Barth, 1922.) 30 marks. 

Stockert, Dr. K., Herausgegeben von. Lehrbuch 
Drogisten. 4to. Pp. viii+432. (Wien und Leipzi 
C. Fromme, 1922.) 80 marks. 

Weil, A. Die innere Sekretion. 
Studierende unti Arzte. 2 verbesserte Auflage. Lai 
8vo. Pp. v+146. (Berlin: J. Springer, 1922.) 
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BLACKIE’S 


MATHEMATICAL BOOKS 
PLANE GEOMETRY 


AN ACCOUNT OF THE MORE ELEMENTARY PROPER- 
TIES OF THE CONIC SECTIONS, TREATED BY THE 
METHODS OF PURE AND CO-ORDINATE GEOMETRY 


By L. B. BENNY, M.A. (Cantab.), B.A. (Lond.), 
F.R.A.S. Sometime Mathematical Scholar of 
Christ’s College, Cambridge ; Head of the Mathe- 
matical Department of University College, Exeter. 
Large Crown 8vo. viii + 336 pp., with Answers, 

including 146 figures and five half-tone portraits of 

celebrated mathematicians. Price ros, 6d. net. 
The book covers completely the syllabus in 

Geometry for the Pass B,Sc, Examination of the 

University of London, in Pure Mathematics. 


APPLIED CALCULUS 
By F. F. P. BISACRE, O.B.E., M.A., B.Sc., 
A.M. Inst.C.E. 

Large Crown 8vo, xvi+416 pp., with Answers, 
including 106 figures, and 17 half-tone portraits of 
celebrated mathematicians and physicists. Price 
tos. 6d. net. 

This book has been specially written for science 
and engineering students who desire to acquire a 
working knowledge of the calculus but whose pre- 
liminary mathematical equipment is slight. 


A GENERAL TEXTBOOK 
OF ELEMENTARY ALGEBRA 


By E. H. CHAPMAN, M.A, (Cantab.), D.Sc. (Lond.), 
Late Senior Mathematical Master at Christ’s 
College, Finchley, N., Chesterfield Grammar 
School, Blackburn Grammar School, and King 
Edward VII. School, Lytham, 

A work covering the syllabus in algebra for the 

Final B.Sc. Examination, London University. 
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By R, W. M. GIBBS, B.A. (Cantab.), B.Sc. (Lond.). 
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SOLID GEOMETRY 


By J. W. HENSON, B.A., Headmaster, High 
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If you wish to study nature, you must get close 
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No other glasses give such perfect definition 
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A complete and modern survey of the principles 
of Electrical Engineering in one volume 


ELECTRICAL 
ENGINEERING 


By T. F. WALL, D.Sc., D.Eng., Assoc. M.Inst.C.E., 
A.M.LE.E., Department of Applied Science, Uni- 
versity of Sheffield. Illustrated. Demy 8vo. 21s. 


‘*May be recommended with confidence to the engineer and the 
student." —7imes Engineering Supplement. 

“An excellent standard work on the principles of Electrical 
Engineering.”—7he Electrician. 


METHUEN & CO., Ltd., 36 Essex St., London, W.C.2. 


A TEXT-BOOK OF 


Experimental Psychology 


By CHARLES S. MYERS, M.A., M.D., Sc.D., F.R.S., 
DIRECTOR OF THE PSYCHOLOGICAL LABORATORY, CAMBRIDGE. 
Second Edition. Intwo Parts. Price 138. 6d. net. 

The two Parts are also sold separately :—Part I., Text-Book, gs. net. ; 
Part II., Laboratory Exercises, 6s. net. 

‘The edition just issued is probably the most complete text-book 
of experimental psychology in this or any other language. Every 
page is loaded with trustworthy statements of verified fact, yet the 
argumentation is so well ordered and the style so concise and clear 
that the book can be read with ease and pleasure.” —Wature. 

Prospectus on application. 


CAMBRIDGE UNIVERSITY PRESS 
Fetter Lane, London, E.C.4: C. F. Clay, Manager. 


Now Ready. 
REPRINTS 
of the GENERAL DISCUSSION on 
CATALYSIS WITH SPECIAL REFERENCE TO 
NEWER THEORIES OF CHEMICAL ACTION, 


Held by THE FARADAY SOCIETY, 
September 1921. 


Price 9/= net, in limp cloth Cover, including postage. 129 pp. 


Orders should be sent to The Faraday Society, 


10 Essex Street, London, W.C.2. 
An illustrated monthly record of An- 
thropological Science, 2s. net per part, 
20s. a year, post free anywhere. 
CONTENTS OF OCTOBER ISSUE, 

OricinaL ArticLes: Excavation of a Long Barrow in Breconshire. 
(/dlustrated.)—Legitimisation and Adoption in Hindu Law.— Marriage of 
Cousins in Nyasaland.—The Arrows of the Upper Morehead River (Papua) 
Bush Tribes. (With Plate tas OF SOCIETIES: 
sritish Association. Hull Meeting. Section H. 


LONDON : THE ROYAL ANTHROPOLOCICAL INSTITUTE, 50 GT. RUSSELL ST., W.C.I. 
General Agent: FRANCIS EDWARDS, 83 High St., Marylebone, W.1. 


ACCURATE CHEMICAL THERMOMETERS.— 
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NOTICE 


If any difficulty is experienced in obtaining 
NATURE from Booksellers or Newsagents, 
Orders, with remittance, should be sent to the 
Publishers. 


*,* For Subscription Rates see p. cxix of the current issue. 


Office of NATURE, St. Martin’s St., W.C.2. 


THE HANDBOOK OF 
PATENT LAW OF ALL COUNTRIES 


By W. P. THOMPSON, F.C.S., M.I.Mech.E., Etc., 


Chartered Patent Agent of Liverpool. 
Entirely revised and rewritten 1920, 157 pages. Crown Octavo, 
All Countries, 6s. British Law only, 1s. 
“Should prove a very valuable and trustworthy guide to would-be 
patentees.”—Nature. 
Lonpon : STEVENS AND Sons, LimirTEp. 


MESSRS. SOTHERAN 


have now d a Scientific Department on the first floor of 
their Strand House, where a selection of their large stock in 
modern, as well as old and rare, works on Exact and Applied 
Science may be seen on the shelves. 

They would also call attention to their facilities in getting sets 
or runs of periodicals on scientific subjects, as well as rare or 
out-of-print books they may not have in stock already. 


HENRY SOTHERAN &CO., 140 Strano, W.C.2, & 43 PiccaDILLy, W.1, Lonoon. 


THE STUDIOUS SEASON 
HAS BEGUN. 
We can immediately deliver: 

OUR 3-INCH ‘‘STANDARD” ASTRONOMICAL TELESCOPE, fitted 
with guaranteed object glass, mounted in brass tube, rackwork 
focussing, one eyepiece, £5, 10s. 

3-INCH ‘“‘STARBOY,” on table stand, with two eyepieces, £10, 10s. 

3-INCH ‘‘ADVANCED STARBOY,” on trunnion garden stand, star 
finder, three eyepieces, dewcap, and case, £23, 10s. 

MICROSCOPES, from 15s. to £40. Large stock of Microscope Fittings. 

Full-size Home or Lecture LANTERNS, from £2, 2s. 

50 NEWTON LANTERN SLIDES, in carrying box, with strap, 12s. 6d. 
Bargain, worth £2, 10s. 


BROADHURST, CLARKSON & CO. 
63 FARRINGDON ROAD, LONDON, E.C.1. 
City Agency: 69 FENCHURCH STREET, E.C.3. 


We have pleasure in announcing to readers of NATURE, that we have 
placed on the market Portable Wireless Receiving Sets for Morse Signals 
and Telephony, and shall be pleased to send full details on request. 


Delivery can be made from Stock. 


The COX-CAVENDISH Electrical Co. Ltd. 9 


105 Great Portland Street, London, W.1. 


BRANCHES: HARLESDEN—EDINBURGH—BRADFORD. 
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DISCOVERY 


A MONTHLY POPULAR 
_ JOURNAL OF KNOWLEDGE 1/- 


Epirep sy EDWARD LIVEING, B.A. net 
ScienTiFic Apviser: A. S. RUSSELL, D.Sc. | Monthly. 


In recent years the imagination of the English- 
speaking communities have been stimulated to a 
remarkable extent, and there is everywhere a 
desire for more and still more knowledge. 
DISCOVERY aims at fulfilling this demand. 
Its articles are written by experts in every 
branch of the arts and sciences, and in a 
language for the non-technical general reader. 


pg TS FOR OCTOBER. 
EDITORIAL NOTE 
THE MICR ih ONS OF THE EEL, P. FARRAN. 
THE SACR NTAIN OF PANCAUM. 
THE ROUND THE WORLD. R. T. CLARK. 
THE ANTIQUITY OF MAN IN AMERICA, E. N. FALLAIZE, 
THE CEOLOCY AND FOSSIL PLANTS OF GREENLAND. 


C. SEwarb. 
A PEASANT POETESS OF NORMANDY. 
Ceorce FREDERICK LEES. 
REVIEWS OF BOOKS: THE DEVELOPMENT AND APPLICATION OF 
PSYCHO-ANALYSIS— RECENT DISCOVERIES IN LATER GREEK 
LITERATURE—PROBABILITY, ETC. 
BOOKS RECEIVED. 
CORRESPONDENCE: THE PROBLEM OF PERSONALITY—THE PRE- 
WAR: A SUGCESTION—THE INVENTION OF THE 
CABLE. 


Annual Subscription 12s. 6d. post free. 


LONDON: JOHN MURRAY 


International Review devoted to the 
flistory of Science and Civilization 


Edited by GEORGE SARTON, D.Sc. 


Associate of the Carnegie Institution 


Harvard Library 183. Cambridge, Mass. 


The chief feature of Isis is a Critical Biblio- 
graphy of the History and Philosophy of Science 
and of the History of Civilization. The three 
first volumes (1882 pages) contain about 5620 
bibliographic notes, 312 reviews, and 43 longer 
papers. Isis is the main centre of information 
on the History and Philosophy of Science and 
the History of Civilization. 3 parts complete a 
volume within 12 to 18 months. 


Parts 1 and 2 (454 pp.) of Vol. IV. have 
appeared. Each volume costs 50 Belgian francs 
(ed. de luxe, from Vol. II. on, 100 francs). 


Publisher: WEISSENBRUCH, 
49 rue du Poincon, Bruxelles, Belgium. 


BELL’S 
MATHEMATICAL 
TABLES 


TOGETHER WITH A COLLECIION OF 
MATHEMATICAL FORMULA, DEFINITIONS, 
AND THEOREMS 


By L. SILBERTSTEIN, Pu.D. 


This volume is intended to meet the long-felt need 
for a collection of tables, handy in shape and size, 
suited to the daily ‘‘ practical’? work of the mathe- 
matician and the theoretical physicist. 

The first part contains the usual logarithms of 
numbers and of the fundamental trigonometric 
functions. The second and larger part consists of a 
collection of mathematical formule, definitions and 
theorems, together with tables of the more important 
special functions, such as elliptic integrals, Bessel 
functions and spherical harmonics, Fresnel integrals, 
and a few others. 

The amalgamation in one portable volume of these 
formule, etc., whzch are not readily available else- 
where, with the common tables given in Part I will, 
it is believed, furnish the mathematical and physico- 
mathematical worker with a useful handbook suited 
to their everyday needs. 


G. Bell & Sons, Portugal St., w.c.2. 


ANNOUNCEMENT OF THE CONTENTS 
OF THE OCTOBER NUMBER 
OF THE 


PHILOSOPHIGAL MAGAZINE 


JOURNAL OF SCIENCE 


Conductei by Sir OLIVER’ JOSEPH LODGE, D.Sc., LL.D., F.R.S. ; 

Sir JOSEPH JOHN THOMSON, O.M., M.A., Sc.D., F.R.S.; JOHN 

JOLY, M.A., D.Sc., F.R.S., F.G.S.; RICHARD TAUNTON FRANCIS; 
and WILLIAM FRANCIS, F.L.S. 


Published the First Day of every Month. Price 5s. 

Further Studies on the Electron Theory of Solids. The Compressibilities 
of a Divalent Metal and of the Diamond. Electric and Thermal Con- 
ductivities of Metals, By Sir J, J. THomson, O.M., F.R.S. 

The Decrease of Energy of a Particles on passing chrough Matter. By 
G. Henperson, Ph.D. 

A Kinetic Theory of Adsorption. By D. C. Henry, 

On Electromagnetic Lines and Tubes. By S. R. Mitner, D.Sc., F.R.S., 
Professor of Physics, The University, Sheffield. 


Radiation. By ArTHUR BRAMLEY. 

‘The Effective Capacity of a Pancake Coil. By G. Brerr. 

The Relativity-Contraction in a Rotating Shaft gt | a Uniform 
Speed along its Axis. By Ferix E, Hackett, M.A., Ph.D., Pro- 


fessor of Physics, College of Science for Ireland, Dublin, 

Breath Figures. By T. J. Baker, D.Sc. (Lond.). 

Repulsive Effect upon the Poles of the Electric Arc. By A. SELLERIO. 

The Path of an Electron in the Neighbourhood of an Atom. By Bevan 
B. Baker, M.A., B.Sc., F.R.S.E., Lecturer in Mathematics in the 
University of Edinburgh. 

On the Theory of Freezing Mixtures. By ALrrep W. Porter, D.Sc. 
F.R.S., F.Inst.P., and REGINALD E. B.Sc., A.Inst. P. 


136 Pages with numerous Illustrations in the Text. 


Published by TAYLOR & FRANCIS, 
Red Lion Court, Fleet Street, London, E.C. 


= j 
| 


Supplement to “ Nature,” October 7, 1922 


Deeley 
Friction Machine 


(PATENT) 


«For easily and ac- 


curately ascertaining the 
Oiliness, or Efficiency, 
and Lubricating Value 
of Oils, by determining 
the 


between any desired 


Metals. 


Static Friction 


Descriptive Pamphlet of the Machine, stating the principles upcn 
which it is based, together with directions for testing Oils, 
will be forwarded on application to the Sole Manufacturers 


J. H. STEWARD, Ltd., 


Opticians and Scientific Instrument Makers to the British 
and Foreign Governments, 


406 & 457 STRAND, LONDON, 


EsTABLISHED 1852. 


IONIUM 


Permanent Alpha Ray Activity 


RADIO-LEAD 
MESO-THORIUM 


Glew’'s Scintilloscopes charged with IONIUM, 
RADIUM, MESO-THORIUM, or ACTINIUM, 
7s. 6d. each. 


Scintilloscopes showing Double Scintillations 
Thorium “A,” 15s. each. 


F. HARRISON GLEw, 
156 CLAPHAM ROAD, LONDON, S.W.9. 


W. OTTWAY & Co. Ltd. 


(Established 
MANUFACTURERS 


of all types of Astronomical, 
Surveying, Scientific and 
Optical Instruments. 


Illustrated Leaflets post free. 


We shall be pleased to give | 

quotations for Refractor Tele- 

scopes up to 8 inches aperture, 

fully equipped on Equatorial. 

Silvering, Overhauling, Repairing & Adjusting done cheaply. 


W.C.2. 


Orion Works, Ealing, London, W.5. | 


(No. 633 Mill) 


ENGLISH FILTER PAPERS 


Manufactured in 
ANNUALLY INCREASING QUANTITIES 
for upwards of 50 years. 
White and 
Grey Plain, 


“POSTLIP” 
| 


All sizes in 
_ Squares, 
Circles, and 
Folded 
Filters. 
Rolls made 
to order. 


Antique, 
Crinkled, 
and POSTLIP MILLS 
Embossed. 
Several new Grades are 
now successfully replacing 
the best German makes. 
See Report of TESTS made by The 


National Physical Laboratory, a copy 
of which will be sent on application. 


} 


Postlip” Filter Papers. 


| EVANS, ADLARD & CO., Lro. | 


POSTLIP MILLS, 
WINCHCOMBE, R.S.0O., GLOS., ENGLAND. 


| Ask your Laboratory Furnisher for samples of 


SECOND-HAND MICROSCOPES 


ZEISS Ia, with revolving mechanical stage and extra vulcanite stag: 
racking substage, Abbe condenser, 2 eyepieces, AA & C objectives. 
00 


30 
ZEISS IVa, 2 eyepieces, triple nosepiece, spiral substage with Al 


condenser, objectives A & LD (Zeiss), 1/12 oil, Watson £27 10 0 
Attachable mechanical staze by Bausch & Lomb, extra £4. 
SPENCER, side fine adjustment, mechanical stage, 2 eyepieces, trip|: 
nosepiece, spiral Abbe and iris, objectives 16 mm., 4 mm., and 1.8 m: 
oil .. ae ee 710 0 
BAUSCH & LOMB !°B38, 2 eyepieces, triple nosepiece, spiral substa 
with Abbe condenser and iris, objectives 4 mm., 16 mm., and 1.9 mm. 
oil, (mew) .. .. £2617 6 
HIMMLER, revolving and centring stage, side fine adjustment, 3 €) 
pieces, spiral focussing to Abbe condenser and iris, objectives Nos. 3, 
and 1.8 mm. oil, as new £2610 0 
LEITZ HU, with revolv ng and centring stage, spiral substage with Al 
condenser, 3 eyepieces, objectives Nos. 3, 6 and 1/12 oil, with tri 
nosepiece és .. £2210 0 
Many cthers ; full list on request. 


CLARKSON’S, 338 High Holborn, London, W.C.!. 
The original firm. Opposite Gray’s Inn Road. Phone: Holborn 2149. 


Incorporating the HIGH TENSION COMPANY. 
DESIGNERS AND MANUFACTURERS OF 
TRANSFORMERS, 
INDUCTION COILS, 
VACUUM TUBES, etc. 
11 Torrington Place, 
Gower Street, London, W.C.1. 


Telephone: MUSEUM 8121 (3 lines). 
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COOLIDGE TUBES 


and 
RESEARCM 


Coolidge Tubes are always employed in X-ray research work 
of a delicate nature—such as spectrum analysis and the investi- 
2 gation of atomic structures. : 

The reason for this marked preference is that only by employing 
the most stable apparatus can accurate and reliable data be 
obtained. 

These considerations are just as important in connection with 
medical radiology. In diagnostic and therapeutical work the best 
results can only be obtained by the use of 


COOLIDGE X-RAY TUBES 


THE BRITISH THOMSON-HOUSTON CO. LTD. soiasy an 


Write for 


New Lists. (Owners of the British Patent) Principat 
7 77 Upper Thames St. - - - London, E.C.4. 
ES 
leitz 
10 0 MICROSCOPES, ULTRA-VIOLET 
8 mi MICROTOMES, L R L 
PHOTOMICROGRAPHIC POLARIMETRY 
1 76 Apparatus, 
EPIDIASCOPES, 
PROJECTION. 
DRAWING 
LCA. Apparatus, 
PRISMATIC 
a BINOCULARS. Spectrum photograph, taken on a 
NEW ELECTRIC B-S combination Spectrograph and 
/ MICROSCOPE LAMPS | Polarimeter, showing the rotatory 
r. i For Ressesth and power of quartz in the ultra-violet. 
Students’ use. 
SILVERMAN Full particulars from the Makers: 
at ILLUMINATOR BELLINGHAM & STANLEY Ltd. 
are reduced by 163 per cent for Opaque Objects. 71 HORNSEY RISE, 
(jth) from October 1, 1922. LONDON, N.19. 
British Agents for E. Leitz: Tel. Hornsey 2270. 
OGILVY & CO. 
18 BLOOMSBURY SQUARE, LONDON, W.C.1. 
— Optical and Mechanical Repairs executed on the Premises. 
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O x Y G E. N Now Ready. Price 30s. 6d. net. 


And other Gases. 
The British Oxygen Co. have works for the production 


of Oxygen, Nitrogen, Carbonic Acid, Nitrous Oxide, 

Hydrogen, and Argon in all chief industrial centres. N A l U RE 

The Company’s Plants are capable of an aggregate out- 
put of two million cubic feet per day. 


Special Terms quoted to the Trade. VOL. 109 


Catalogue and full particulars on application to the Head 
Offices of the Company— 


THE BRITISH OXYGEN CO., Ltd., 


ANGEL ROAD, UPPER EDMONTON, St. Martin’s Street, London, W.C.2 
LONDON, N.18. 


MACMILLAN & CO.’S RECENT BOOKS. 


SECOND EDITION 


CRYSTALLOGRAPHY AND PRACTICAL CRYSTAL MEASUREMENT. py 
A. E. H. TUTTON, D.Sc. M.A., F.R.S., A.R.C.Sc., Past President of the Mineralogical Society. 
Second Edition in Two Volumes. Illustrated. 8vo. Vol. I. FORM AND STRUCTURE. 50s. net. 
Vol. Il. PHYSICAL AND CHEMICAL. 50s, net. 

NATURE,.—“ These two volumes are a mine of accurate information on matters belonging to a wide field of know- 
ledge, and testify alike to the learning and industry of the author and to the enterprise of his publishers.” 


DISTILLATION PRINCIPLES AND PROCESSES. sy syDNEy YOUNG, D.Sc., 
F.R.S., with the collaboration of Lieut.-Col. E. Briggs, B.Sc., T. Howard Butler, M.Sc, F.I.C., 
Thos. H. Durrans, M.Sc., F.I.C., the Hon. F. R. Henley, Jas. Kewley, M.A., and Joseph Reilly, D.Sc. 
With 210 Illustrations. 8vo. 4os. net. 

THE GAS WORLD.—‘‘ The work is one which will be of the greatest value to chemists and all those whose 
business it is to prepare liquid chemical materials of the purest possible quality. The methods described and the sketches 
of apparatus used have evidently been developed and perfected as a result of much detailed experience by very skilful 
workers. Students who need to acquire accurate knowledge of processes of distillation on either a minute or a large scale 
will do well to possess themselves of this book.” 

SIXTH EDITION OF VOLUME II. 

CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, FATS AND WAXES. 
By Dr. J. LEWKOWITSCH, M.A., F.I.C. Illustrated. 3 Vols. Medium 8vo. Vol. II. Sixth 
Edition entirely revised by GEORGE H. WARBURTON. 42s. net. 

»*» Previously published. Vol. I. Sixth Edition. 36s. net. 
NATURE,—* The enormous amount of information contained in the book virtually makes it an exhaustive dictionary.” 
NINTH EDITION, REVISED. 


INTRODUCTION TO PHYSICAL CHEMISTRY. sy sir JAMES WALKER, LL.D., 


F.R.S., Professor of Chemistry in the University of Edinburgh. Ninth Edition. 8vo. 16s. net. 


A TEXT-BOOK OF INORGANIC CHEMISTRY FOR UNIVERSITY STUDENTS. 
By J. R. PARTINGTON, M.B.E., D.Sc., Professor of Chemistry at the East London College, 
University of London. Illustrated. Extra Crown 8vo, 25s. 


FIFTH EDITION. 

A TREATISE ON DIFFERENTIAL EQUATIONS. bya. FORSYTH, Sc.D., LL.D., 
Math.D., F.R.S., Chief Professor of Mathematics in the Imperial College of Science and Technology, 
London. Fifth Edition. 8vo. 20s, net. 

SECOND EDITION, THOROUGHLY REVISED. 
A TREATISE ON BESSEL FUNCTIONS AND THEIR APPLICATIONS TO 
PHYSICS. By ANDREW GRAY, F.R.S., Professor of Natural Philosophy in the University 
of Glasgow, and G. B. MATHEWS, F.R.S., sometime Fellow of St. John’s College, Cambridge. 
Second Edition prepared by A. GRAY and T. M. MACROBERT, D.Sc., Lecturer in Mathematics in 
the nn of Glasgow. 8vo. 36s. net. 
Send for Macmillan’s Classified Catalogue, post free on 


MACMILLAN & CO., LTD., LONDON, W.C.z. 
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THERMOMETERS FOR CHEMICAL LABORATORIES 


With Normal Glass Bulbs. 
CUR OWN MANUFACTURE. BEST QUALITY (CUARANTEED ACCURATE) AT REASONABLE PRICES. 


| 


— 


SETS OF STANDARD THERMOMETERS 
divided to and 
With National Physical Laboratory Certificates. 


SPECIAL THERMOMETERS OF ANY LENGTH 
OR RANGE MADE TO ORDER IN A FEW DAYS. 


PASTORELLI & RAPKIN 


Contractors to various Departments of H.M. Government 


46 HATTON GARDEN, LONDON, E.C.1. 
Actual Manufacturers of 


THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 


Barometers, Barographs, Thermographs, Hygrographs, 
Hydrometers, Standard Meteorological Instruments, Etc. 


Brass or Steel Protecting Sheaths. 


High Temperature Thermometers, 


ANY LENGTH 
2 ins. TO GFT. 


ILLUSTRATED PRICE LISTS ON APPLICATION 


*Phone—Holborn 1981. Telegrams—Rapkin, London. 
ESTABLISHED 1750. 


Any instrument sent on approval if desired. 


Carriage paid and safe delivery guaranteed of all instruments within the United Kingdom. 
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From EDWARD ARNOLD & CO.’S LIST 


JUST PUBLISHED. 


GENERAL ASTRONOMY 


By H. SPENCER JONES, M.A., B.Sc., 
Chief Assistant at the Royal Observatory, Greenwich, late Fellow of Jesus College, Cambridge. 


With 24 Plates and numerous Diagrams. 


One Volume. 2ls. net. 


“With such a range of view, and such a mass of information, this book is almost encyclopaedic in its contents and method, and therefore a book 


reference as well as of study. 


Isotopes. py F. W. ASTON, D.Sc., F.R.S., Fellow of 
Trinity College, Cambridge. viii+152 pages, and 4 Plates. 
Second Impression. gs. net. 


“* Any excuse we may have had for lack of knowledge of this new and 
mainly physical experimental work is now invalidated, because the book 
under review is good enough to deserve a place on every chemist’s shelves.” 
—Journal of the Society of Chemical Industry. 


Ions, Electrons, and Ionising Radiations. 
By J. A. CROWTHER, M.A., Sc.D., University Demon- 
Strator in Experimental Physics at Cambridge University. 
xii+276 pages, TuirD EpiTion. Demy 8vo, cloth. 
12s. 6d. net. 


“The fact that three editions of this book have been printed since August 
1919 is a sufficient indication of the usefulness of Dr. Boothere work,”"— 
Science Progress. 

“Ce livre, d’une grande clarté, est d'un intelligence facile, et les raisonne- 
ments et calculs mathématiques sont simplifiés autant que possible. Nous 
regrettons de ne pas avoir en frangais l’équivalent de cet ouvrage."—Chimie 
et lndustrie. 


An Inorganic Chemistry. py H. G. DENHAM, 
M.A., D.Se., Ph. D., Professor of Chemistry in the Univer- 
sity of Cape Town. xii+684 pages, with 144 Diagrams and 
56 Tables. 12s. 6d. net. 


The Chemistry of Colloids, and Some 
Technical Applications. By W. W. TAYLOR, 
M.A., D.Sc., Lecturer in Chemical Physiology in the Uni- 
versity of Edinburgh. viii+328 pages. SECOND EDITION. 
tos. 6d. net. 


Organic Chemistry for Advanced 
Students. By JULIUS B. COHEN, Ph.D., B.Sc., F.R.S., 
Professor of Organic Chemistry in the University of Leeds. 
THIRD EpiTion. PARTI. REACTIONS. Part II. STRUC- 
TURE. ParTIll. SYNTHESIS. 18s. net each volume. 


A Handbook of Organic Analysis: Quali- 
tative and Quantitative. By H. T. CLARKE, 
B.Se., A.I.C., with an Introduction by Professor J. NORMAN 
COLLIE, F.R.S.  viii+264 pages. THIRD EDITION (in- 
cluding Reid's method for identifying Hydroxylic Compounds). 
6s. 6d. net. 


The Principles of Applied Electro-Chem- 
istry. By A. J. ALLMAND, D.Sc , Professor of Chemistry, 
King’s College, London. SkcOND IMPRESSION. Xxii+547 
pages, with 136 Figures. 25s. net. 


Chemical Disinfection and Sterilization. 
By SAMUEL RIDEAL, D.Sc., F.I.C., and ERIC K. 
RIDEAL, M.A., D.Se., F.LC.  viii+ 313 pages. 21s. net. 


Forensic Chemistry. py A. LUCAS, Director 


Government Analytical Laboratory and Assay Office, Cairo. _ 


vili+ 268 pages. 15s. 6d. net. 

“This book forms a really valuable addition to the existing text-books on 
medico-legal investigations, and every one engaged in that kind of work will 
be wise in providing himself with a copy.”—Sir Witt1am WiLLcox in 7he 
Journal of Chemical Industry. 


Such a masterly survey of astronomy should find a place in every public library, institute, and high school, as well as in t 
study of the amateur and student interested in star-gazing.”"— Yorkshire Post. 


Heat. py w. J. R. CALVERT, M.A., Assistant Scien 
Master, Harrow School. viii+344 pages, with 138 Di: 
grams. 6s. 

Contains sufficient for the course in Heat taken at Secondary School 
a ed with additional chapters in small type for advanced Scholarshi 
work. 

“This is a very good book which one can recommend to all who a 
undertaking work of the standard of the intermediate B.Sc. There a 
references to original papers which increase the value of the book to a rea! 
earnest 


Inorganic Chemistry: A Text-Book for 
Schools. By E. J. HOLMYARD, B.A., Head of t 
Science Department, Clifton College. Crown 8vo, clot! 
With 119 Diagrams, 1o Portraits, and Index. 6s. 6d. 


Elements of Natural Science. By the Rev. \\ 
BERNARD SMITH, B.Sc., Assistant Master at Mar'- 
borough College. PARTI, 5s. PART II. in the press. 

Includes Mechanics, Chemistry, Heat, Light, and Sound, and wi 

Part II. will cover the General Science course of the Oxford and Cambrid: 

School Leaving Certificate Examination. 


A Text-Book of Physics. py Rk. s. WILLOW: 
M,A. (Camb.), D.Sc. (Lond.), late Head of the Departme:.: 
of Mathematics and Physics at the Sir John Cass Technic 
Institute. SECOND EpiITION, Sixth Impression, viii+ 52 
pages, with 320 Diagrams. gs, net. 

“Tt could hardly be improved upon."—Zducational Times. 
“The author is to be congratulated on producing a book which will : 

a distinct gap in the literature of the subject.”— 7echnical Journal. 


A Text-Book of Geology. py Pp. LAKE, M.A 
F.G.S., Royal Geographical Society Reader in Regional a: 
Physical Geography in the University of Cambridge; an! 
k. H. RASTALL, M.A., F.G.S., Lecturer in Econom 
Geology in the University of Cambridge. xiv+ 508 page-, 
32 Plates and 134 Figures. THIRD EDITION, arts, net. 


The Geology of the British Empire. »,\ 
R. C. REED, Sc.D., F.G.S. viii+480 pages, with 2; 
Maps and Sections. 8vo. 4os. net. 

“*Dr. Reed performs his work with great thoroughness, and his book w''! 
doubtless take its place as the standard work on the subject. From coy 
to cover the book is furnished with excellent maps and to each section 
added a full bibliography, which the student will find invaluable.”—J/in: 
Journal. 


The Mechanism of Life: In Relation to 
Modern Physical Theory. By JAMES JOH> 
STONE, D.Sc., Professor of Oceanography in the Univers 
of Liverpool. Illustrated. 15s. net. 

‘* The special interest of this book is the author’s attempt to bring biolo 
into general line with the recent development of mathematics and physi 
It might seem a far cry from the principle of relativity to the theory of | 
élan vital, yet there is nothing extravagant, or in any sense unscientific, 
the association whic: Prof. Johnstone finds between them.” 
Magazine. 

An Introduction to the Study of the Pro- 
tozoa. With Special Reference to Parasitic 
Forms. By the late Proressor E. A. MINCHIN, F.R.>. 
With 191 Figures and Bibliography. SECOND IMPEssSIO™. 
255. net. 


*.* Please write for Latest Catalogue. 


EDWARD ARNOLD & CO., 41 & 43 Maddox St., LONDON, W.1. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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J. & A. GHURGHILL 


Nearly Ready. 22 Illustrations. 


THE THEORY OF EMULSIONS AND EMULSIFICATION. 


By W. CLAYTON, D.Sc., F.I.C., with Foreword by Prof. F. G. DONNAN, C.B.E., F.R.S. 


| 
| 


Nearly Ready. New (3rd) Edition. 209 Illustrations. 188. net. Postage Is. 
THE MICROSCOPICAL 
EXAMINATION oF FOODS AND DRUGS. 


By Prof. H. G. GREENISH, F.1.C., F.L.S. 


Fourth Edition. Complete in Nine Volumes. 


ALLEN’S COMMERCIAL ORGANIC ANALYSIS. 
Vols. I. to VIII., 308. net. Postage 1s. each. Vol. IX., Supplement and Indexes. 36s. net. Postage Is. 
Pos' ag 
MOLINARI’S CHEMISTRY. Orgshic (Part 1). 30s. net. 
Much Enlarged New Edition. 17th Edition. 57 Illustrations and Spectroscopic Plate. 368. Postage Is. 


FRESENIUS’ QUALITATIVE CHEMICAL ANALYSIS. 


Translated by C. A. MITCHELL. 
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MYCOLOGY AND PLANT PATHOLOGY. By J. W.| ELEMENTARY PRACTICAL METALLURGY. By 


HARSHBERGER, Ph.D., Prof. of Botany, Univ. of Pennsyl- J. H. STANSBIE, B.Sc., F.I.C. 25 Illustrations. 58, net. 
vania. With 271 Illustrations. 21s. net. Postage rs. Postage 4d. 

THE PLANT ALKALOIDS. By T. A. HENRY, D.Sc., | THE See. OF THE CYANOGEN COM- 
Supt. of Labs., Imperial Inst. 21s. net. Post. 1s. POUNDS, AN THEIR MANUFACTURE 


THE FORMATION OF COLLOIDS. By THE SVED- AND ESTIMATION. By HERBERT E. WILLIAMS. 
BORG Professor of Physical Chemistry in the University of 12s. 6d. net. Post. 8d. 
Upsala. With 22 Illustrations. 78, 6d. net. Postage 4d. THE ANALYST’S LABORATORY COMPANION. 
WILEY’S WORKS ON FOODS AND DRINKS. By ALFRED E. JOHNSON, B.Sc.(Lond.), F.LC. Fifth 
Foods and their Adulteration. New (3rd) Edition. 1: Edition. 10s. 6d. net. Post. 4d. 
Coloured Plates. 87 Text-figures. 278. net. Post, 1s, i INDUSTRIAL ORGANIC ANALYSIS. By PAUL S. 
Beverages and their Adulteration. With 42 Illustrations. ARUP, B.Sc., F.I.C. 2nd Ed. 14 Illus. 128. 6d. net. 
21s. net. Post, rs. Post. 6d. 


HATSCHEK ON COLLOIDS. 
20 Illustrations. 7s. 6d. net. Postage 3d. | 4th EDITION. 2olllustrations. 7s. 6d. net. Postage 3d. 
LABORATORY MANUAL OF | INTRODUCTION TO THE CHEMISTRY 
ELEMENTARY COLLOID CHEMISTRY. | AND PHYSICS OF COLLOIDS. 


CROWTHER’S PRINCIPLES OF RADIOGRAPHY. 


By J. A. CROWTHER, M.A., Sc.D., F.Inst.P., University Lecturer in Physics Applied to Medical Radiology. 
Demonstrator in Physics in the Cavendish Laboratory, Cambridge. 55 Illustrations. 7s. 6d. net. Postage 6d. 


THE MECHANICAL PRINCIPLES OF THE AEROPLANE. 
By S. BRODETSKY, M.A., Ph.D. 119 Illustrations. 21s. net. Postage 7d. 


“* Must take its place as one of the most serious and vehealiie text-books yet published towards establishing a rational theory of the Aero- 
plane.” —Science Progress. 


LEE’S MICROTOMIST’S VADE-MECUM. 


A Handbook of the Methods of Microscopic Anatomy. By A. BOLLES LEE, Hon. F.R.M.S. Eighth 
Edition. Edited by J. BRONTE GATENBY, D.Sc., F.R.M.S. 288. net. Postage Is. 
Sections by J. B. GAreNBy, W. M. Bay.iss, C. DA Fano, A. Drew, W. CRAMER, J. T. CARTER. 


PAULI’S COLLOID CHEMISTRY OF THE PROTEINS. 
27 Illustrations. 8g. 6d. net. Postage 6d. Translated by P. C. L. THORNE. 


“With extraordinary ingenuity and sureness of treatment, the most important quantitative methods of physical chemistry have been applied 
to the exceptionally difficult and elusive materials. . . Indispenss able to serious students." —/ournal of Society of Chemical Industry. 


HOOD & CARPENTER’S PRACTICAL CHEMISTRY. 


21s. net. 


BURNS’ INTRODUCTION TO BIOPHYSICS. 


80 Illustrations. 21s. net. Postage gd. 


SMALL’S TEXT-BOOK OF BOTANY. 


By JAMES SMALL, D.Sc., Ph.C., F.L.S., Professor of Botany, Queen’s University of Belfast. 
1350 Illustrations. 21s. net. Postage Is. 


‘The book contains much useful information. . Will prove very useful for general reference by the more advanced student, who will 
find in it much stimulating reading.” —Pharmac eutical Journal. 


With 162 Illustrations. Postage Is. 


London: J. & A. CHURCHILL, 7 Great Marlborough Street, W.1. 
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GURNEY & JACKSON’S 


Important Publications. 


668 Pages. 


Recently Published. Thin Paper. Crown 8v0¢ 


Price 168. net. 


MANUAL OF BRITISH BOTANY. 
Containing the Flowering Plants and Ferns arranged 
according to the Natural Orders. 

By 
CHARLES CARDALE BABINGTON, M.A,, F.R.S., F.L.S., 
Late Professor of Botany in the University of Cambridge. 

Tenth Bdition. 

With amended nomenclature and an Appendix. 

Edited by A. J. WILMOTT, B.A., F.L.S., 


Assistant in the Department of Botany, British Museum. 


Recently Puplished. Large 8vo. 472 Pages. Price 328. net. 


SAVAGE SUDAN. 
Its Wild Tribes, Big Game, and Bird-Life. 
By ABEL CHAPMAN, 


Author of ‘On Safari in British East Africa,” ‘‘ Wild Spain,” 
‘* Bird-Life of the Borders,” etc 


With 248 Illustrations, chiefly from Rough Sketches 
by the Author. 


Recently Published. Large 8vo. 384 Pages. Price 30s. net. 


THE CANARY ISLANDS. 
Their History, Natural History, and Scenery. 


An Account of an Ornithologist’s Camping Trips 
in the Archipelago. 


By DAVID A. BANNERMAN, 
M.B.E., B.A., M.B.O.U., F.R.G.S., etc. 


With Maps and Numerous Illustrations (in Colour and 
Black and White). 


Demy 8vo. 816 Pages. Price 218. net. 


AN ILLUSTRATED MANUAL OF BRITISH BIRDS. 
By HOWARD SAUNDERS, F.L.S., F.Z.S., ete. 
Second Edition, with 384 fine Woodcuts and 3 Maps. 


Medium 8vo. 472 Pages. Price 14s. net. 


BIRD LIFE OF THE BORDERS. 


With Fauna! Notes extending over Forty Years. 


By ABEL CHAPMAN, F.Z.S., 
Joint Author of “ Wild Spain,” etc. 


New Edition, in great part rewritten, making practically 
a New Work, with additional Illustrations. 


Super Royal 8vo. Price £3: 38. net. 


BRITISH WILD FLOWERS. 
By JOHN E. SOWERBY. 

Described with an Introduction and a Key to the Natural 
Orders, by C. PIERPOINT JOHNSON. Re-issue, to which is 
added a Supplement containing 180 figures, comprising later 
discovered Flowering Plants, and the Ferns, Horse-Tails, and 
Club-Mosses. With 1780 hand-coloured figures. A handsome 
volume for Presentation. 


Recently Published. Medium 8vo. Pri.e 188. net. 


A DICTIONARY OF SCIENTIFIC TERMS. 
Pronunciation, Derivation, and Definition of Terms in 
Biology, Botany, Zoology, Anatomy, Cytology, Em- 
bryology, Physiology. 
By I. F. HENDERSON, M.A., and 
W. D. HENDERSON, M.A., B.Sc., Ph.D., F.R.S.E. 


33 PATERNOSTER ROW, LONDON, E.C.4. 


J. POOLE & CO. 


ESTABLISHED 1854 


SCIENTIFIC & EDUCATIONAL 


BOOKSELLERS 


Second-hand Books at about half published Price. 
New Books for all Examinations. 


ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


104 Charing Cross Road, London, W.C.2 


SCIENTIFIC PERIODICALS & BOOKS 


Messrs. W. Heffer & Sons, Ltd., Booksellers, 
Cambridge, will be glad to receive offers of Com- 
plete Libraries, Sets of Journals, and Smaller 
Collections of Books, for which they are prepared 
to offer full current value and pay cash. ° 

They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scientific 
Books and Journals, both English and Foreign (new and 
second-hand). They can guarantee promptitude and intelli- 
gent handling of all orders entrusted to them. 

Catalogues are frequently issued, and will be sent post free 
on application. 

Licensed Valuers for Probate. 

Telegrams and Cables : 


Telephone : 
862 (2 lines). 


HerFrer, CAMBRIDGE. 
Scientific, Technical, Educational, 
Medical, on every other subject, 


BOOKS and for all Exams. 


SECOND-HAND AND NEW. 


1,000,000 vols. in stock. Catalogues free. State Wants. Books sent on approval. 
BOOKS BOUGHT: Best Prices Given. 


W. & G. FOYLE, L1D., 121-125 cnaring cross Road, London, W.C.2. 
ACCURATE CHEMICAL THERMOMETERS.— 


110° C., 150° C., 250° F., 300° F., 2s5.; 200° C., 25. 6.3 360° C., 400° F., 
3s.; 500° C., gasfilled, special glass, ros. Beckmann Thermometers 
with Auxiliary Scale, C., 17s. each.—CHEELD, Chesham. 


SECOND-HAND 
MICROSCOPES 


A limited number of the highest-class, recent model 


BACTERIOLOGICAL MICROSCOPES 
BY 


THE SPENCER LENS COMPANY 


with side fine adjustment, mechanical stage, spiral substage 
with Abbe condenser, triple nosepiece, 16 mm., 4 mm., and 
1°8 mm. (oil immersion) objectives, 2 eyepieces, complete in 
case. In perfict condition. £22. 10s. each. 

Many others; list on aprzlication. 


CLARKSON’S, 338 High Holborn, London, W.C.1. 


Opposite Gray’s Inn Road. Phone: Holborn 2140. 


The original firm. 


For Subscription and Advertisement 
Rates of NATURE, see p. cxxvii. 
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IMPORTANT NEW BOOKS 


JUST PUBLISHED! 
(Please send for detailed prospectus ‘‘N.’’) 


PRACTICAL APPLICATIONS OF X-RAYS 


By G. W. C. KAYE, O.B.E., M.A., D.Se., F.Inst.P. 


: Head of a Department, National Physical Laboratory, 
H Past President of the Réntgen Society. 


The employment of X-Rays provides a particularly valuable means of carrying out Tests and Investigations concerning the properties 
and reliability of materials, structures, etc. ‘his branch of science is now in a stage of rapid development and affords us new powers of 
which, at the present moment, the average public has very little conception. Until recent years the use of X-Rays was more or less 
restricted to Medical Science, but it is now extending to numerous branches of Industry. The author describes the various and w idely 
differing uses to which these Rays can be put in Commerce, and the volume is profusely illustrated with photographs and diagrams. 


Fully illustrated by line blocks and 32 pages of radiographs. Price 10s. 6d. net (postage, gd.). 


Demy 8vo. 


THEORIES OF ORGANIC CHEMISTRY 


By Dr. FERDINAND HENRICH 


Professor in the University of Erlangen. 
Translated and Enlarged from the 
Revised Fourth German Edition of 1921 by Prof. T. B. JOHNSON and Prof. Dororny A. HAHN. 


A comprehensive and progressive development of the most fundamental conceptions in regard to atomic relationships, which have been 
current in the field of organic chemistry from the earliest time up to the present. In every case the evidence is presented in a manner that 
will leave the reader with a clear idea of the present condition of the particular problem under consideration. 


Medium 8vo. 630 pages. Illustrated. Price 30s. net (postage, gd.). 


CHAPMAN & HALL, Ltd., 11 Henrietta Street, Covent Garden, W.C.2. 


WHELDON & WESLEY 


Representing the combined firms of EN CE 
JOHN WHELDON & CO. and WILLIAM WESLEY & SON 


Registered Offices: 2, 3 & 4 Arthur Street, New Oxford Street, } 
London, W.C.2, England. A SCIENTIFIC 
Cable Address: Wheldwesly, London. Telephone: Gerard 1412. ’ i D AFFAIRS 


Editor: Sir RONALD ROSS, K.C.B., F.R.S., &c. 


The Company respectfully announce that they are prepared 


to supply Libraries of Universities, Colleges, and Institutions 171 pages. OCTOBER 1922. 6s. net. 

having departments containing books on the pure and applied Recent Advances in Science: Pure Mathematics: Applied 

sciences, with any lacunae in their sets of periodicals or books in Mz eg itics ; Physics; Physical Chemistry ; Organic Chem- 
: istry: Biochemistry ; Geology ; > Botany Piant Physiology ; 

any language that may be required. Zoology ; Entomology;  Palae ntology ; Anthropology ; 

Medicine; Education. 
To Research Workers they offer to supply books, separata and midtatees 

the literature connected with any branch of science from the early The Spectrum of Hydrogen. By S$. Barratt, B.A. Arabic 

printed books to those of modern times. Chemistry. By E. J. Holmyard, B.A., M.R.A.S. Some 

I Factors in the Life- History of the Leucocyte. By Frank E 


Taylor, M.Sc., etc. 


Popular Science: 
ry Periodicity in Living Organisms. By H. Munro Fox, 
M.A. 


The Company’s Directorate include W. J. H. Craddock, H. 
Kirke Swann, F.Z.S., M.B.O.U., and E. F. Wesley, A.K.C., 
who each have had a long and practical experience in the pur- 


chase and sale of the ancient and modern literature of the sciences. Siete: 
Scientific Politics—IV. Public Opinion and Propaganda ; 

The Company s new Pee will enable them to exhibit the Charles Louis Alphonse Laveran. By Dr. G. Franchini, 
extensive stock of the two firms in a manner hitherto unattempted Institut Pasteur de Paris ; Notes and News. 
n this country. Correspondence. 

Catalogues of books on Zoology and Botany have been recently — i a te Jost 
rom yth to Science. 3y Joshua Gregory, B.Sc.; The 
issued and a classified catalogue of books on Chemistry is now in Importance of Precocity in Evolution. By A. D. Wilde; 
preparation. Catalogues, 2d. each, post free. eg aga Water Purification. By R. J. S. M‘Dowall, 
oc. 

Libraries are purchased as well as sold. Reviews: Books Received. 


2,3, &4 ARTHUR ST., NEW OXFORD ST., LONDON, W.C.2. 


Agency of the Smithsonian Institution of the United States for the 


JOHN MURRAY, Albemarle St., LONDON, W.1. 


Increase and Diffusion of Knowledge, Washington, D.C. 
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Every Variety of 
FILTER PAPERS 


has its own distinctive label. All are 
in sealed packages, plainly marked. 


Use WHATMAN FILTER PAPERS 


Note the | abel! a experiments ; they will never fail 


Samples, Price List and Booklet, giving full particulars 
of all our grades, together with facsimiles of labels and 
notes on application, free of charge. 


SUPPLIES OBTAINABLE FROM ANY LABORATORY 
FURNISHER. 


Sole Manufacturers : 
W. & R. BALSTON, Ltd., Maidstone, Kent. 


Sole Sales Representatives : 
M. REEVE ANGEL & Co., Ltd., 9 Bridewell Place, Londen, B.C, 4 


AUTOCLAVES 


We beg to draw attention 


SECOND-HAND 
MICROSCOPES 


. ting cover, secured perfectly 
¢ gas-tight by the operation ZEISS Sma'l Upr’ght Stand, sliding: tube coarse and 


of only one central hand micrometer screw fine adjustments, revolving diaphragms to 
- PATENT nut. Made in a variety of stage, 1 Ocular, 2 new Continental Objectives Nos. 3 and 7, 
¢ - ; sizes for pressures up to complete in Mahogany Cabinet and in excellent adjustment. 


one thousand atmospheres. 


Specialists in lete lab y equip- 45 Outfits as above, at £6 net per Outfit. 

ment, benches, fume cupboards, gas and SWIFT’S ‘DELEPINE’ Bacteriological Outfit, 

water fittings, stills, ovens, etc., also Mechanical Stage, 3, 4, yx, etc., £21. 

= ventilation. Estimates free, enquiries 

ESTABLISHED 

invited. JOHN BROWNING ) 
BROWN & SON, Manufacturing Optician, 37 Southampton Street, 

Alembic Works, Wedmore St., Strand, London, W.C.2. 


Holloway, London, N.19. 


PHOTO-MICROGRAPHY WITHOUT A MICROSCOPE 


BY MEANS OF THE 


! SWIFT-WHEELER 
PHOTO-MICROGRAPHIC 
ATTACHMENT 


\ Send for description to the Makers: 
JAMES SWIFT & SON LTD., 81 TOTTENHAM COURT ROAD, LONDON, W.1. 


Manufacturers of the highest-grade Microscopes and Accessories. 
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SURPLUS 
X-Ray & Electro-Medical Stores 


The MEDICAL SUPPLY ASSOCIATION Ltd. 


have acquired the surplus X-Ray and Electro-Medical Stores of the 


WAR OFFICE 


They are therefore able to offer apparatus by the best makers at a fraction of current prices. 
The whole of the apparatus has been thoroughly tested and re-conditioned, enabling them to 
offer same WITH THEIR GUARANTEE THAT IT IS IN 


PERFECT WORKING ORDER AND CONDITION 


THE STOCKS COMPRISE MODERN APPARATUS IN GREAT VARIETY 


OF AN ESTIMATED 


Turbine Type Mercury Interrupters, fitted —_ ergata motor drive, 
iron clad type, gas di-electric , Z . £610 0 


Motor Rheostats, complete with switch and plug, on base 
the speed of motor mercury breaks . £1 5 0 


Spare Condensers for X-Ray Coils, in case, wll sail connections 
5 0 
Rest Dome! Intensifying Screens, in perfect condition : 


Size: 84 in, by 6} in., £1; size: 10 in, by 8 in., £1:78.; size: 12 in. 
by 10 in., £2; size: 15 in. by 12 in,, £3. 


Intensifying aluminiu to take up to 15 in. by 


12 in. ° £110 0 
Plate Changing Boxes, for use patient, with top, 
each . ° £110 0 


Protective Lead Rubber Qhaicinn for lining X-Ray tube tind shields, 
screens, etc., and of inz devices, 

Protective Opaque Lead "Rubber Gloves, per pair £015 0 


X-Ray Tube Stands, in oak, with racking movements in the horizontal and 
vertical directions, complete with protective X-Ray shield . £8 5 0 


VALUE OF £100,000 


Modern 12 in. spark Intensified Coils, with variable primary, discharging 
pillars and condenser and valve tube a, mounted in — teak 
cases, horizontal pattern ° P £28 


Modern 12 in. spark Intensified Coils, complete with velit primary, 
condenser, secondary discharge terminals, covered polished ebonite, 
vertical pattern > £30 


. £10 to £15 


Marble-top Switch and Resistance Tables, movable, fitted with amperemeter, 
switches, fuses, crank regulator, etc. . ‘ . £22 0 0 


to in. Spark Coils, by various makers . 


£40 0 0 


Amperemeters, 5 in. diameter, reading 0-5, 0-10, 0-15 or 0-20 amperes, 
fitted side or back connections, best quality, each. Pa £2 5 


Very Powerful Electro-Magnet on tubular stand 


Voltmeters, 5 in, diameter, rea ading 0-10, O-100, 0-150, 0-200 or 0-250 Volts, 
fitted side or back connections, each £2 


Milliamperemeters, 5 in. diameter, for X-Ray work, fitted with protective 
condenser, reading o-s5 milliamperes, and fitted with shunt switch to 
increase range to 0-25 or o-50 milliamperes, lacquered brass case, 
moving coil type, best make . £3 0 0 


Etc., Etc. 
NOTE.—RE-CONDITIONED AND IN PERFECT WORKING ORDER. 
As supplied to the leading Universities and Colleges throughout the Kingdom. 
SEND FOR SURPLUS CATALOGUE No. 2, NOW READY. 


EXPORT ORDERS WILL RECEIVE IMMEDIATE ATTENTION AND DESPATCH. 


In those Countries where this class of goods is subject to Importation Tax a very considerable saving can be 
effected by ordering these stores. 


An UNPRECEDENTED OPPORTUNITY for Technical Colleges, Industrial 
Laboratories, Hospitals, Doctors, Nursing Institutes, Sanatoria, &c., &c. 
Skilled engineers supplied to install the apparatus where desired. 


Applications for apparatus should be marked “SURPLUS” and addressed to MEDICAL SUPPLY 
ASSOCIATION Ltd., Electrical Department, 167-185 Gray’s Inn Road, London, W.C.1, 
stating apparatus required, voltage of your electrical supply, and whether constant or alternating 
current is available. A detailed specification and estimate will be sent you by return. 


167-185 GRAY’S INN ROAD, LONDON, W.C.1, | 
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HARLING’S SLIDE RULES 


Manufactured in our own London Factory. 


B.E. 300. 20 inch SLIDE RULE, made of well-seasoned mahogany with white celluloid facings, adjustable friction 
slide, full view glass cursor, graduated with the following scales: A, B, C, D, and log scales on face of rule, sines 
and tangents on underside of slide, inches and roths and centimetres and millimetres on edges, fitted in polished £. 
mahogany case. Overall length of rule, 214 inches. 
3 
1 


B.E. 302 SAME RULE as No, B.E. 300, but having triple or parewn scale graduz sted on top edge of face . P 
B.E. 307. As B.E. 300, but 10 inch scale, in cloth-covered case 


HARLING’S DRAWING INSTRUMENTS 


“ BRITISH EMPIRE” (Highest Grade) and “TECHNICAL SCHOOL” (For Students) 
Fully Illustrated and Descriptive Catalogues gratis on request. 


Established 1851 W. H. tH A R L a N G *Phone : London Wall 8858 


Mathematical, Drawing and Surveying Instrument Manufacturer 
Contractor to His Majesty’s Government—Admiralty, War Department, Council of India, The Crown Agents for the Colonies, &c. 


117 MOORGATE, LONDON, E.C.2 


FACTORY: GROSVENOR WORKS, CLAPTON, E.5. 


Callender & Barnes’ Continuous Flow Calorimeter 
For the accurate determination of the electrical equivalent of heat. 


A stream of water is made to flow 
| through a glass tube, and in passing 
is heated by a manganin wire con- 
| tained in the tube and carrying a 


known current. The rise in the 

st: . temperature of the water is measured 

by two Thermometers, and knowing 

the energy dissipated by the wire and 

the volume of water passing per 

second, the electrical equivalent of 

heat may be calculated. Results 

accurated to | in 400 are easily 
obtainable. 

The rate of flow of the water is 
kept constant by a constant level 
cistern supported on a stand. By 

» _—- varying the height of the cistern the 
== ~~ rate of flow may be set at any desired 


speed. 


Complete with Cistern on stand and with two Thermometers reading 1/5° C. 
£4 4 0 
A copy of our 1922 catalogue No. 150 will be sent upon request. 


W. G. PYE & CO. 


CAMBRIDGE, ENG. 


| 
aay 
10 
15 0 | 
5 0 
| 
¥ 
i 
gh 
| 
q 
J 
y 
q 
| 
= 


Supplement to “ Nature,” 


October 14, 1922 


RIBBON 
. ATWOOD 
MACHINE 


gives unequalled results, 
and the method of use 
is sound and practical. 


It appeals to Students. 


Please ask for Circular 520. 


G. CUSSONS, LTD., 
The Technical Works, 
MANCHESTER, N.W. 


Tiger Moth 
and eggs. 


ROSS STEREO PRISM BINOCULARS 
and Nature 


If you wish to study nature, you must get close 
up and obtain your knowledge first hand. 
You can dispense with ‘‘ hide-ups’’ and save 
hours of waiting by observing from a safe dis- 
tance birds and beasts in their natural haunts 
and habits with Ross Stereo Prism Binoculars. 
No other glasses give such perfect definition 
or brilliant illumination, two most essential 
factors. 

Obtainadle of all high-class dealers, or 

atour West nd Showroom, 13/14 Great 

Castle St., Oxford Circus, London, W.1. 

lilustrated and descriptive booklet 

post free on request. 


CLAPHAM 
LONDON 


SPENCER BINOCULAR MICROSCOPE 


MODEL 58 


In addition to 
regular microscopic 
work, it is convert- 
ible for examining 
large objects on a 
table, vertical sur- 
faces, high 
objects. 


ADAPTABILITY 
& EFFICIENCY 
UNEQUALLED. 


THOMA-HAWKSLEY HAMACYTOMETERS, POLYCRAPHS, ETC. 
Catalogues free. 


HAWKSLEY & SONS, 


83 Wigmore Street, London, W.1. 


ERSED 
TRANSFORMERS 


HIGH 


Specially designed and constructed for 
RADIOLOGY, RESEARCH, 
INDUSTRIAL PURPOSES, ETC 


Enquiries invited by 
WATSON & SONS LTD. 
Electrical Engineers. Established 1837. 
SUNIC HOUSE, PARKER STREET, LONDON, W.C.2 
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Eastman = 
The Leading 


Panchromatic Film BRITISH HOUSE 
for 

For photomicrographs of stained 

sections use Eastman Panchromatic "hy H KR M IC A L 
Film. The Film is colour-sensitive 


to + high degree and when used RE AGENTS 
with Wratten Filters complete ; 
control of the rendering is obtained. 
In addition the Film is light, 
unbreakable and easy to handle. 

CHEMICALS 


Full particulars from HOPKIN. & WILLIAMS 
Cross Hatton Garden. London 
Kodak Ltd. (Wratten Division), Works: Ilford. London. 7 
Kingsway, London, W.C. 2 


THE MACKENZIE-LEWIS 
POLYGRAPH “ 


N improved form of the 

Mackenzie Polygraph de=- 

signed by Sir T. Lewis 
possessing many advantages 
both in construction and ease 
of manipulation. 

Dimensions 9” x 5}" x5”. 


Weight 4} Ibs. 
Write for List 181 N. 


THE CAMBRIDGE AND PAUL 
INSTRUMENT CoO., LTD. 


Head Office and Showrooms: 
45 Grosvenor oe London, S.W.1. 


London 


PRINTED IN GREAT BRITAIN BY R, & R. CLARK, LTD., EDINBURGH. 
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DELIVERY 


BALANCES ano WEIGHTS 
CHEMICALS 
TEST TUBES 
GLASS FLASKS 
FILTER PAPERS 
THERMOMETERS 
GLASS BEAKERS 
PORCELAIN CRUCIBLES 
PHYSICAL APPARATUS 
SOFT SODA GLASS TUBING 
RUBBER TUBING anno CORKS 
COMBUSTION GLASS TUBING 
PORCELAIN EVAPORATING BASINS 


FROM 


E. BEGKER « Go., LONDON 


(W. & J. GEORGE (London) Ltd., Proprietors) 
COMPLETE LABORATORY FURNISHERS. 


Contractors to the Home, Indian, & Colonial Governments 
who welcome comparison with any other First Class House for 


QUALITY, SERVICE and PRICE 
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MEDICAL 
AND 


Blectricity, Geology, Microscopy, 


District Railway: Euston Square Station. 


LEWIS’S CIRCULATING 
SCIENTIFIC LIBRARY. | 


Covering the widest range of subjects (pure and applied), including Astronomy, Aviation, Biology, Botany, Chemistry, 
e ining, Physics, 
Travels, Zoology, &c., in addition to Every Branch 0 M 
Duplicates of NEW BOOKS are added in UNLIMITED SUPPLIES, as long as the demand requires, delay or disappointment ~ 
thus being prevented. 
ANNUAL SUBSCRIPTION (Town or Country) FROM ONE GUINEA, 


according to the number of books required at one time. 
ks may be retained as long or exchanged as frequently as desired. 


The Library READING AND WRITING ROOM (first floor) is open daily. 
Prospectus, with quarterly list of additions, post free. 


H. K. LEWIS & CO. Ltd., 136 GOWER STREET, 


All Tube Railways: Warren Street. Telephone: Museum coun Telegrams : 


ociology, Technology 
edical Science. 


Subscriptions may begin at any date. 


24 att Place, LONDON, W.C.1. 


“Publicavit, Eusroad, London.”’ 


MESSRS. SOTHERAN 


have now op a Scientific Department on the first floor of 
their Strand House, where a selection of their large stock in 
modern, as well as old and rare, works on Exact and Applied 
Science may be seen on the shelves. 

They would also call attention to their facilities in getting sets 
or runs of periodicals on scientific subjects, as well as rare or 
out-of-print books they may not have in stock already. 


HENRY SOTHERAN & CO., 140 Strano, W.C.2, & 43 PiccaADILLy, W.1, LONDON. 
SCIENTIFIC APPLIANCES 


DALE & HOLLINS 
Electrical, Magnetic, Optical Materials and Apparatus, Dynamos, 
Motors, Insulated Wi ires, Batteries, Relays, WI IRELESS RADIO 
Parts and Fittings, Crystals, Valves, "Phones, Condensers, New 
Duros Accumulators, do not wear out, Electric Clocks, many 
new articles. New List free. 
Lenses, Prisms, Mirrors, and all Artists’ Materials and 
Drawing Instruments. Large stock of g Second-hand 
Electrical and Scientific Instruments. Full //lustrated List 
. post free. See our showroom and windows, or write us. In centre of 
London—Top of Kingsway. 


SCIENTIFIC APPLIANCES, 11 & 29 Sicitian Avenue, Lonpon, W.C.1. 


’SECOND-HAND 
MICROSCOPES 


A limited number of the highest-class, recent model 


BACTERIOLOGICAL MICROSCOPES 
BY 


THE SPENCER LENS COMPANY 


with side fine adjustment, mechanical stage, spiral substage 
with Abbe condenser, triple nosepiece, 16 mm., 4 mm., and 
1°8 mm. (oil immersion) objectives, 2 eyepieces, complete in 
case. In perfect condition. £22. 10s. each. 

Many others; list on application. 
CLARKSON’S, 338 High Holborn, London, W.C.1. 


The original firm. Opposite Gray's Inn Road. Phone: Holborn 2140. 


JE Rays 


J. W. Mason 
Incorporating the HIGH TENSION COMPANY. 


DESIGNERS AND MANUFACTURERS OF 
TRANSFORMERS, 
INDUCTION COILS, 
VACUUM TUBES, etc. 
11 Torrington Place, 
Gower Street, London, W.C.1. 


Telephone: MUSEUM 8121 (3 lines). 


Managing Director. 


W. OTTWAY & Co. Ltd. 


(Established 1640) 
MANUFACTURERS 


of all types of Astronomical, 
Surveying, Scientific and 
Optical Instruments. 


lllustrated Leaflets post free. 


We shall be pleased to give 
quotations for Refractor Tele- 
scopes up to 8 inches aperture, . 
fully equipped on Equatorial. 
Silvering, Overhauling, Repairing & Adjusting done cheaply. 


Orion Works, Ealing, London, W.5. 


‘ATMOSPHERIC 


ALWAYS WORKING, WET OR DRY 
From House~Window or Lawn. 
FINE LECTURE EXPERIMENT 
FASCINATING STUDY. HUNDREDS OF YOLTS. 


As shown working Royal Institution Conversazione. 


Complete Outfit (Rod, Radium Collector, and 
Electroscope), Price Two Guineas. 
Radium Collector only, 25 Shillings. 


F. HARRISON GLEW, 156 CLAPHAM RD., LONDON. 


EDUCATIONAL FILMS 
FOR SALE | 


A Collection of 250 Films dealing 
with Travel, Industry, Nature Study, 
Science, etc. 


For full particulars apply to 


MACMILLAN & CO., LTD., 
ST. MARTIN’S STREET, LONDON, W.C.2. 
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|THE STUDIOUS SEASON 
[ HAS BEGUN. 


i We can immediately deliver: 

OUR 3-INCH ‘‘STANDARD” ASTRONOMICAL TELESCOPE, fitted 

: with guaranteed object glass, mounted in brass tube, ratkwork 
focussing, one eyepiece, £5, 10s. 

H 3-INCH ‘‘STARBOY,” on table stand, with two eyepieces, £10, 10s. 

} 3-INCH ‘“‘ADVANCED STARBOY,” on trunnion —— stand, star 


; finder, three eyepieces, dewcap, and case, £23, 10s. 
{ MICROSCOPES, from 15s. to £40. Large stock of Microscope Fittings. We are Manufacturers of 


| NEWTON LANTERN SLIDES, in carrying bon, with sap, 28.60. | || CHEMICALS OF EXCEPTIONAL PURITY 


Bargain, worth £2, 10s. 


for use in 


' BROADHURST, CLARKSON & CO. 
| 63 FARRINGDON ROAD, LONDON, E.C.1. RESEARCH AND ANALYSIS 
City Agency: 69 FENCHURCH STREET, E.C.3. SYNTHETIC ORGANIC CHEMICALS 
INORGANIC CHEMICALS 
HARRINGTON’S MICROSCOPIC STAINS 


PURE AND REAGENT INDICATORS 


CHEMICAL = ANALYTICAL REAGENTS “A.R.”’ 


We give special attention to the manufacture of Indi- 


FOR LABORATORIES. cators and Buffer Solutions for the determination of 
Hydrogen lon Concentration. Copies of the B.D.H. 
Photographic Chemicals. Technical Chemicals. Indicator Chart and our Catalogue, comprising upward 


of 2,600 Chemicals, will be supplied on application. 


OBTAINABLE THROUGH ALL DEALERS, EES 


But Specify ‘‘ Harrington’s.’’ THE BRITISH DRUG HOUSES, Ltd. 


Lists on application to 


HARRINGTON BROS., Ltd., - Makers of Fine Chemicals, 
Wholesale and Manufacturing Chemists, Graham Street, City Road, London, N.1. 
4 & 7 OLIVER’S YARD, CITY ROAD, LONDON. Chemical Works: Wharf Road, London, N.1. 


Bausch 
Metallurgical 


Microscope 
CCM 


Designed by Dr. ALBERT SAUVEUR, Harvard University. 
Also 


PHOTOMICROGRAPHIC APPARATUS, 
etc. for METALLURGICAL WORK. 


MICROSCOPES FOR 
ALL REQUIREMENTS 


Delivery from Stock. 


Full particulars on application. 


Bausch & lomb (ptical ©.|td. 


Contractors to British, Indian, Colonial & Foreign Governments, 


37-38 HATTON GARDEN, LONDON, E.C.1. 


Our instruments may be obtained through all Dealers. 
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“EDNEY” 
THERMOGRAPHS«HYGROGRAPHS 


FOR INDUSTRIAL AND METEOROLOGICAL PURPOSES. 


NEW PATTERN “EDNEY” THERMOGRAPH, with pen worked directly off the thermometric 
coil. Range 0-120 or 30-150 F., mounted on strong metal base, with copper cover, and 
complete with charts for one year, £7. 

See Editorial Notice ‘‘NATURE,’’ July 8, page 52. 


Sin 


IMPROVED “EDNEY” MERCURIAL HYGROGRAPH, giving exact wet and dry bulb readings. 
Range 0-120 or 30-150 F., or to order. Mounted on strong cast-iron base, with copper cover, 
complete with charts for one year, £18: 18s. 
New Illustrated Descriptive List of above and other patterns of Thermographs and Hygrographs, 
post free from the Sole Manufacturers: - 


PASTORELLI & RAPKIN LTD. 


Established 1750. Contractors to various Departments of H.M. Government. 
Actual Makers also of Thermometers, Barometers, Barographs, Hydrometers, and Standard Meteorological Instruments. 


46 HATTON GARDEN, LONDON, E.C.1. 


Any instrument sent on approval if desired. 
Carriage paid and safe delivery guaranteed of all Instruments within the United Kingdom. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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MESSRS. METHUEN’S 
NEW BOOKS 


Send your name and address to Messrs. Methuen, and you 
will receive regularly their lilustrated Announcement List. 


PSYCHOLOGY 


REMEMBERING AND FORGETTING. By T. H. Pear, 
M.A., B.Sc., Professor of Psychology in the University 
of Manchester. With 2 Diagrams. Crown 8vo, 
7s. 6d. net. 


This book is founded on a series of lectures upon normal and abnormal 
memory given to medical practitioners. 


MEDICAL PSYCHOLOGY AND PSYCHICAL RESEARCH. 
By T. W. MircHeLL, M.D. With 6 Illustrations. 
Crown 8vo. 7s. 6d. net. 

This book consists of studies in those departments of Medical Psy- 
chology which have shed most light on the problems of Hypnotism, 

Hysteria, and Multiple Personality. 


LOLA: or the Thought and Speech of Animals. By 
HENNY KINDERMANN. Translated by AGNEs BLAKE. 
With a chapter on ‘Thinking Animals,” by Dr. 
WILLIAM MACKENZIE, of Genoa. Crown 8vo. 6s. net. 


A book about a remarkable dog who learnt to do sums, spell, tell the 
time, and many other things. 


THE PSYCHOLOGY OF THE CRIMINAL. With Special 
Reference to Psycho-Analysis. By M. HAMBLIN SMITH, 
M.A., M.D., Medical Officer of H.M. Prison, Birming- 
ham. Crown 8vo. 68. net. 


SCIENTIFIC AND TECHNICAL 


THE MEANING OF RELATIVITY. By ALBERT EINSTEIN. 
Crown 8vo. 5s. nei. 


THE MATHEMATICAL THEORY OF RELATIVITY. By 
Aucustr Korrr, Ph.D., Professor of Astronomy in the 
University of Heidelberg. Translated by H. Levy, 
M.A., D.Sce., F.R.S.E. With 3 Diagrams. Crown 8vo. 
8s. 6d. net. 


THE QUANTUM THEORY. By Fritz Retcue, Professor 
of Physics in the University of Breslau. Translated by 
H. S. HATFIELD, B.Sc., and HENRY L. BRosg, M.A. 
6s. net. 


THE STRUCTURE OF ATOMS. By ALFRED Stock, 
Professor of Chemistry in the University of Berlin. 
Translated by S. SuGpEN, M.Sc., A.R.C.S., A.I.C. 
With 17 Diagrams. Demy 8vo. 6s. net. 


RADIO FOR EVERYBODY. By A. C. Lescarznoura, 
Managing Editor of the Sczentific American. Edited 
by R. L. SmiruH Rosg, M.Sc., D.I.C., National Physical 
Laboratory, Teddington. With 163 Illustrations. 
Crown 8vo. 7s. 6d. net. 


ENGLISH COASTAL EVOLUTION. By E. M. Warp, 
M.A., B.Sc. With Illustrationsand Maps. Crown 8vo. 
8s. 6d. net. 


METHUEN & CO., Ltd., 36 Essex St., London, W.C.2. 


BLACKIE’S 


MATHEMATICAL BOOKS 


PLANE GEOMETRY 


AN ACCOUNT OF THE MORE ELEMENTARY PROPER- 
TIES OF THE CONIC SECTIONS, TREATED BY THE 
METHODS OF PURE AND CO-ORDINATE GEOMETRY 
By L. B. BENNY, M.A. (Cantab.), B.A. (Lond.), 
F.R.A.S. Sometime Mathematical Scholar of 
Christ’s College, Cambridge ; Head of the Mathe- 
matical Department of University College, Exeter. 
Large Crown 8vo. viii + 336 pp., with Answers, 
including 146 figures and five half-tone portraits of 
celebrated mathematicians. Price ros. 6d. net. 
The book covers completely’ the syllabus in 
Geometry for the Pass B.Sc. Examination of the 
University of London, in Pure Mathematics. 


APPLIED CALCULUS 
By F. F. P. BISACRE, O.B.E.,, M.A., B.Sc., 
A.M. Inst.C.E. 

Large Crown 8vo, xvi+416 pp., with Answers, 
including 106 figures, and 17 half-tone portraits of 
celebrated mathematicians and physicists. Price 
Ios. 6d. net. 

This book has been specially written for science 
and engineering students who desire to acquire a 
working knowledge of the calculus but whose pre- 
liminary mathematical equipment is slight. 


A-GENERAL TEXTBOOK 
OF ELEMENTARY ALGEBRA 


By E. H. CHAPMAN, M.A. (Cantab.), D.Sc. (Lond.), 
Late Senior Mathematical Master at Christ’s 
College, Finchley, N., Chesterfield Grammar 
School, Blackburn Grammar School, and King 
Edward VII. School, Lytham. 

A work covering the syllabus in algebra for the 

Final B.Sc. Examination, London University. 

(Ready Shortly.) 


ELEMENTARY MENSURATION 
OF SOLIDS 


By R. W. M. GIBBS, B.A. (Cantab.), B.Sc. (Lond.). 


Crown 8vo, Price 3s. net. 


SOLID GEOMETRY 


By J. W. HENSON, B.A., Headmaster, High 
School for Boys, Trowbridge. 
Crown 8vo. Price 3s. net. 


Please send postcard for List B containing full 
particulars of above books. 


BLACKIE & SON, LTD. 


50 OLD BAILEY, LONDON, E.C.4 
GLASGOW AND BOMBAY 
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SCIENTIFIC PERIODICALS & BOOKS 


Messrs. W. Heffer & Sons, Ltd., Booksellers, 
Cambridge, will be glad to receive offers of Com- 
plete Libraries, Sets of Journals, and Smaller 
Collections of Books, for which they are prepared 
to offer full current value and pay cash. 

They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scientific 
Books and Journals, both English and Foreign (new and 
second-hand). They can guarantee promptitude and intelli- 
gent handling of all orders entrusted to them. 

Catalogues are frequently issued, and will be sent post free 


on application. 
Licensed Valuers for Probate. 


Telegrams and Cables : 
Herrer, CAMBRIDGE. 


Telephone: 
862 (2 lines). 


THE HANDBOOK OF 
PATENT LAW OF ALL COUNTRIES 


By W. P. THOMPSON, F.C.S., M.I.Mech.E., Etc., 
Chartered Patent Agent of Liverpool. 
Entirely revised and rewritten 1920, 157 pages. Crown Octavo. 
All Countries, 6s. British Law only, 1s. 


“Should prove a very valuable and trustworthy guide to would-be 
patentees.”—Nature. 


Lonpon : STEVENS AND Sons, LIMITED. 
Scientific, Technical, Educational, 
Medical, on every other subject, 


BOOKS and for all Exams. 


SECOND-HAND AND NEW. 


1,000,000 vols. in stock. Catalogues free. State Wants. Books sent on approval. 
BOOKS BOUGHT: Best Prices Given. 


W. &G. FOYLE, LTD., 121-125 cnaring cross Road, London, W.C.2. 


J. POOLE & CO. 


ESTABLISHED 1854 


SCIENTIFIC & EDUCATIONAL 


BOOKSELLERS 


Second-hand Books at about half published Price. 
New Books for all Examinations. 


ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE A17TENTION 


BOOKS BOUGHT 


Scientific, Natural History, 
Agricultural, Gardening, &c. 


WHELDON & WESLEY, LTD., 


2, 3, & 4 ARTHUR ST., NEW OXFORD ST., LONDON, W.C.2. 


Telephone : GERRARD 1412. 


SECOND-HAND 
MICROSCOPES 


A limited number of the highest-class, recent model 


BACTERIOLOGICAL MICROSCOPES 
BY 


THE SPENCER LENS COMPANY 


with side fine adjustment, mechanical stage, spiral substage 
with Abbe condenser, triple nosepiece, 16 mm., 4 mm., and 
1°8 mm. (oil immersion) objectives, 2 eyepieces, complete in 
case. In perfect condition. £22. 10s. each. 

Many others; list on application. 


CLARKSON’S, 338 High Holborn, London, W.C.1. 
The original firm. Opposite Gray’s Inn Road. Phone: Holborn 2149. 


For Subscription and Advertisement 
Rates of NATURE, see p. cxiiii. 


104 Charing Cross Road, London, W.C.2 


MESSRS. SOTHERAN 


have now d a Scientific Department on the first floor o/ 
their Strand House, where a selection of their large stock in 
modern, as well as old and rare, works on Exact and Applied 
Science may be seen on the shelves. 

They would also call attention to their facilities in getting sets 
or runs of periodicals on scientific subjects, as well as rare or 
out-of-print books they may not have in stock already. 


HENRY SOTHERAN & CO., 140 Strano, W.C.2, & 43 PiccaDILLy, W.1, Lonoow. 


If you are in need of any SECOND-HAND BOOK on 
Natural History or Science apply 


DULAU & CO., Ltd., 


34, 35, 36 Margaret Street, 
Cavendish Square, London, W.1. 


Established 1792. 
Libraries purchased. 


OPTICAL GLASS 


ND MOULDED BLANK 
SERVICE OF MANUFACTURERS © 
OGRAPHIC LENSES. 


DERBY CROWN GLASS CO | 
Little Chester. DERBY. 
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Recent Scientific and Technical Books 


Volumes marked with an asterisk have been recetved at ‘‘ NATURE” Office. 


Aliotta, A. Teoria di Einstein: Le mutevoli pros- J. Springer 318 
pone del mee é gg 8vo. Pp. 130. (Palermo: Innes, R. T. A. Elliptic Expansions. (Proceedings 
Xk. Sandron, 1922.) 6 lire. es : of the Royal Society of Edinburgh, Session 1921-1922. 
Aquino, L. d’. Il fondamento, il contenuto, le con- | yo), 42, Part 3, No. 19.) Sup. Roy. 8vo. (Edinburgh : 
eguenze della nuova teoria della relativita: esposizione | ,R Grant and Son: London: Williams and Norgate 
critica elementare. 8vo. Pp. 18. (Napoli: Detken e | 


Rocholl, 1922.) 3.50 lire. Keal, H. M., and others. Tables for Technical Mz 

Beer, Dr. F. Die Einsteinsche Relativitatstheorie und Cr. Pp (1 
ir historisches Fundament. 7 Auflage. 8vo. Pp. 80. | Han Ltd. 1922.) 45. eae ‘ 

(Wien und Leipzig: M. Perles, 1922.) 17 marks. Kirkwood, J. Farm Book-keeping: the Principles 


Borel, — Méthodes et problémes de la théorie des and Practice of Book-keeping applied to Agriculture, 
fonctions. (Collection de Monographies sur la théorie des | 5, Agricultural Classes, Evening Classes and Practical 


fonctions.) Roy. 8vo. Pp. x+148. (Paris: Gauthier- | Farmers. Gl. 8vo. Pp. 224. (Edinburgh: W. Green 
Villars et Cie, 1922.) 12 francs.* and Son, Ltd., 1922.) 6s. net.* 

Bouchard, J. Tables centésimales pour le tracé des | Phillips Prof. H. B. Differential Equations. Cr 
courbes, chemins de fer, routes, canaux, etc. 8vo. Pp. | gyo Pp are 478, (New York: J. Wiley and ‘Gena. 
came (Paris: Gauthier-Villars et Cie, 1922.) 15 Inc. ; London: Chapman and Hall, Ltd., 1922.) 6s. 6d. 
rancs. 

Brahy, Dr. Ed. Exercices méthodiques du calc ul Riley, E., and Riley, J. An Arithmetic of Citizenship. 
intégral. 4 édition. S8vo. Pp. vili+302. (Paris: | G1 gyo, Pp. iv+124+30. (London: Sidgwick and 
Gauthier-Villars et Cie, 1922.) 12.50 francs. Jackson, Ltd., 1922.) 26. 6d. net 

Breitensteins Repetitorien. Nr. 59: Repetitorium Sauger, M. Einstein ou Euclide. Gl. 8vo. Pp. 21 
der héheren Mathematik. Erster Teil: Differentialrech- (Paris: Les Presses Universitaires de France, 1922.) 
nung. VonF. Hiineke. 2neuv erfasste Auflage. Pp.vi+ | 92.50 francs.* ‘ 
160. (Leipzig : A. Barth, 1922.) 110 marks. Silberstein, Dr. L. Bell’s Mathematical Tables : 


Carson, G. St. L., and Smith, Prof. D. E. First Together with a Collection of Mathematical Formule, 
Ideas of Goomenry. Being I art I. Section 1 of the Definitions, and Theorems. Demy 8vo. Pp. xi+250. 
authors Plane Geometry. Gl. 8vo. Pp. vi+go. (London: G. Bell and Sons, Ltd., 1922.) 16s. net.* 
(London and Boston: Ginn and Co., 1922.) Is. 6d. Stoffaés, Prof. l’abbé. Cours de mathématiques 
net. , : supérieures, a l’usage des candidats a la Licence és sciences 
s Christesco, Ss. Systémes cellulaires des mondes : physiques. 4¢ édition enti¢rement refondue. 4to. Pp. 
Explorations dans l’ultra-éther de l’univers et les anomalies 489. (Paris: Gauthier-Villars et Cie, 1922.) 45 francs. 


des théories d’Einstein. Précédé d’un Atlas de cosmogonie Yule, G. Udny. An Introduction to the Theory of 
pong mm 8vo. Pp. 440. (Paris: F. Alcan, 1922.) | statistics. (Griffin’s Scientific Textbooks.) Sixth edition, 
ee ee enlarged. Cr. 8vo. Pp. 430. (London: C. Griffin and 


Comrie, P., and Woodburn, W. Chambers’s New : i 
Commercial Arithmetic. Gl. 8vo. Part 2. Pp. 176. 
(London and Edinburgh: W. and R. Chambers, Ltd., 


1922.) 2s. 
Curzon, Dr. H. E. J. A Course in Elementary M 
Mathematics for Schools. (Organised Mathematics Series.) 
Cr. 8vo. Book 3. Pp. 88. 2s. 6d. net; with Answers, Autenrieth, Ed. Technische Mechanik : Ein Lehrbuch 


3s. net. Book 4. Pp. 111. 2s. 9d. net; with Answers, | der Statik und Dynamik fiir Ingenieure, neu bearbeitet 
3s. 3d. net. (London, Bombay, and Sydney: Constable | von Dr. Max Ensslin. Dritte verbesserte Auflage. Med. 


and Co., Ltd., 1922.)* 8vo. Pp. xv+564. (Berlin: J. Springer, 1922.) 300 

Dakin, A. Examples in Practical Mathematics for | marks. 

Technical and Secondary Schools. Cr. 8vo. Pp. viii+ Chalkley, A. P. The Diesel Engine for Land and 
143+xxi. (London: G. Bell and Sons, Ltd., 1922.) | Marine Purposes. Fifth edition, revised and enlarged. 
2s. 6d.* Demy 8vo. Pp. xxvii +330. (London: Constable and 

Dingler, Prof. Dr. H. Relativitatstheorie und Oko- | Co., Ltd., 1922.) 21s. net. 
nomieprinzip. Ex.Cr.8vo. Pp.77. (Leipzig: S. Hirzel, Chapman, Prof. L. B. The Marine Power Plant. 
1922.) 12 marks.* Med. 8vo. Pp. viili+320. (New York and London : 

Einstein, A. Vier Vorlesungen iiber Relativitats- | McGraw-Hill Book Co. Inc., 1922.) 20s. 
theorie, gehalten im Mai 1922 an der Universitat Croft, T. Steam-E ngine Principles a Practice. Ex. 
Princeton. Large 8vo. Pp. iii+70. (Braunschweig: F. | Cr. 8vo. Pp. xiii+513. (New York and London: 
Vieweg und Sohn, 1922.) 12 marks. McGraw-Hill Book Co. Inc., 1922.) 17s. 6d.* 

Foster, V. Le Neve. Geometry Practical and Theo- Duval, Lieut. A.-B., et Hébrard, Capt. L. Traité 
retical: Pavi Passu. In3 vols. Vol. 3: Solid Geometry. | pratique de navigation aérienne. 4to. Pp. 60. (Paris: 
(Bell’s Mathematical Series for Schools and Colleges.) | Gauthier-Villars et Cie, 1922.) 6 francs. 

Cr. 8vo. Pp. xiv + 423-585 + viii. (London: G. Bell and Franche, G. Manuel de l’ouvrier mécanicien. 
Sons., Ltd., 1922.) 3s. 6d.* volumes. Tome I: Mécanique générale. Carnet du 


Hall, H. S., and Stevens, F. H. An Elementary | mécanicien. 5° édition, revue et considérablement aug- 
Course of Mathematics: comprising Arithmetic, Algebra, | mentée. Fcap. 8vo. Pp. 250. (Paris: Gauthier-Villars 
and Geometry. Anew edition, including a Full Treatment | et Cie, 1922.) _9 francs. 


of Easy Graphs. Gl. 8vo. Pp. xv +98+150+136+64. Frémont, Ch. Causes de ruptures accidentelles des 

(London: Macmillan and Co., Ltd., 1922.) 3s. 6d. rails. 4to. Pp. 32. (Paris: Libr. Dunod, 1922.) Io 
Hirschfeld, Dr. Hauptbuch zur 4rztlichen Buchfiih- | francs. 

rung. Dritte unveranderte Auflage. 4to. Pp. 208. Good, F. F. Automobile Laboratory Manual: Pro- 

(Leipzig : C. Kabitzsch, 1923.) 320 marks. jects for the Study of Engines, Carburettors, Electrical 


Hurwitz, Prof. A. Vorlesungen iiber allgemeine | Systems and Mechanisms, their Construction, Operation, 
Funktionentheorie und elliptische Funktionen. Heraus- | Adjustment, and Repair. Cr. 8vo. Pp. xiii+186. (New 
gegeben und erganzt durch einen Abschnitt tiber: Geo- | York and London: McGraw-Hill Book Co., Inc., 1922.) 
metrische Funktionentheorie von Prof. C. Courant. (Die ! 7s. 6d.* 
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Gouard, Prof. E., et Herniaux, Prof. G. Cours élé- 
mentaire de mécanique industrielle. Tome I. 2¢ édition. 
Nouveau tirage. Ex. Cr. 8vo. Pp. 386. (Paris: Libr. 
Dunod, 1922.) 12 francs. 

Haler, P. J., and Stuart, A. H. A Second Course in 
Engineering Science. Gl. 8vo. Pp. vii+250. (London: 
University Tutorial Press, Ltd., 1922.) 5s.* 

Lamotte, Prof. M. Cours de mécanique appliquée. 
Roy. 8vo. Pp. 282. (Paris: Gauthier-Villars et Cie, 
1922.) 25 francs. 

Magnel, G. Calcul pratique des poutres continues en 
béton armé, en tenant compte de la raideur des colonnes. 
Roy. 8vo. Pp.62+11planches. (Paris: Gauthier-Villars 
et Cie, 1922.) 30 francs. 

Pacoret, E. Appareils de levage de manutention et 
de transports mécaniquesindustriels. Roy.8vo. TomelI: 
Technique et données de construction et de fonctionne- 
ment. Pp. xii+808. 65 francs. Tome II: Applica- 
tions aux industries diverses. Pp. 235. 20 francs. 


(Paris: Libr. Dunod, 1922.) 
Planck, Prof. Dr. M. Einfihrung in die Mechanik 
Pp. v+193. (Leip- 


deformierbarer Kérper. Large 8vo. 
zig: S. Hirzel, 1922.) 42 marks. 

Ricardo, H.R. The Internal-Combustion Engine. Vol. 
I: Slow-speed Engines. Roy. 8vo. Pp. vii+ 488. (London 
and Glasgow: Blackie and Son, Ltd., 1922.) 30s. net.* 

Road Rider.’’ Tracing Motor-cycle Troubles. Fifth 
edition. Including Special Sections on the Two-stroke 
Engine and Dynamo Lighting Sets. Cr. 8vo. (London: 
Tliffe and Sons, Ltd., 1922.) 2s. net. 

Seufert, F. Dampfkessel und Dampfmaschinen: Ein 
Lehrbuch. 9 verbesserte Auflage. Large 8vo. Pp. x+ 
285. (Leipzig: J. J. Weber, 1922.) 145 marks. 

Steuer, Dr. Die Warmekraftmaschinen: Ein 
Lehrbuch. 3 Auflage. Large 8vo. Pp. viii+320+7 
Tafeln. (Leipzig: O. Leiner, 1922.) 84 marks. 

Vacuum Automatic Brake, The. With a note on 
“ Shipping Carriages.’”’ 8vo. Pp. 116. (London: Loco- 
motive Publishing Co., Ltd., 1922.) 2s. 6d. net. 

Westinghouse Air Brake, The: a Description of the 
System and its Working. Cr. 8vo. Pp. 80. (London: 
Locomotive Publishing Co., Ltd., 1922.) 2s. 6d. net. 


Physics: Electrical Engineering 


Aigner, F. Unterwasserschalltechnik. Grundlagen, 
Ziete und Grenzen. (Submarine Akustik in Theorie und 
Praxis.) Large 8vo. Pp. 322. (Berlin: M. Krayn, 
1922.) 100 marks. 

Alliata, G. Die Radioaktivitat im Weltbild der 
Athermechanik. Large 8vo. Pp. 14. (Leipzig: O. 
Hillmann, 1922.) 6 marks. 

Alliata, G. Das Weltbild der Athermechanik. 
(Skizze zum Weltbild.) 8vo. Pp. 57. (Leipzig: O. 
Hillmann, 1922.) 15 marks. 

Arnold, Prof. Dr. E., Herausgegeben von. Die 


Wechselstromtechnik. Erster Band: Theorie der Wech- 
selstré6me. Von J. L. la Cour und Prof. O. S. Bragstad. 
Zweite vollstandig umgearbeitete Auflage. Unveranderter 


Neudruck. Pp. xiv+922. 720 marks. Zweiter Band: 
Die Transformatoren: Ihre Theorie, Konstruktion, 
Berechnung und Arbeitsweise. Von E. Arnold und J. L. 


la Cour. Zweite vollstandig umgearbeitete Auflage. Un- 
veranderter Neudruck. Pp. xii+450+6 Tafeln. 360 
marks. Dritter Band: Die Wicklungen der Wechsel- 
strommaschinen. Von E. Arnold. Zweite vollstandig 
umgearbeitete Auflage. Unveranderter Neudruck. Pp. 
xii + 372 +5 Tafeln. 300 marks. Vierter Band: Die 
synchronen Wechselstrommaschinen, Generatoren, Motoren 
und Umformer: Ihre Theorie, Konstruktion, Berechnung 
und Arbeitsweise. Von E. Arnold und J. L. la Cour. 
Zweite vollstandig umgearbeitete Auflage. Unveranderter 
Neudruck. Pp. xx+896+18 Tafeln. 720 marks. 
Fiinfter Band : Die asynchronen Wechselstrommaschinen. 
x Teil: Die Induktionsmaschinen: Ihre Theorie, Berech- 
nung, Konstruktion und Arbeitsweise. Von E. Arnold 
und J. L. la Cour, unter Mitarbeit von A. Fraenckel. 
Unveranderter Neudruck. Pp. xvi+614+10 Tafeln. 
480 marks. 2 Teil: Die Wechselstromkommutator- 


maschinen : Ihre Theorie, Berechnung, Konstruktion und 
Arbeitsweise. 


Von E. Arnold, J. L. la Cour und A. 


Fraenckel. Unveranderter Neudruck. Pp. xvi+660+5 
Tafeln. 480 marks. (Berlin: J. Springer, 1922.) 

Bangert, Prof. Dr. K. Masse und Masssysteme mit 
besonderer Beriicksichtigung der Elektrotechnik. 8vo 
Pp. viii+110. (Leipzig: Kesselring’sche Hofbuchhand 
lung, 1922.) 22.50 marks. 

Bohr, N. Drei Aufsatze iber Spektren und Atombau 
(Sammlung Vieweg, Heft 56.) 8vo. Pp. vii+148 
(Braunschweig: F. Vieweg und Sohn, 1922.) 24 marks. 

Born, M. Die Relativitatstheorie Einsteins und ihr 
physikalischen Grundlagen. (‘‘ Naturwissenschaftlich 
Monographien und Lehrbiicher,’” Band III.) Dritt 
verbesserte Auflage. Pp. xii+268. (Berlin: J. Springer, 
1922.) 159 marks. 

Brown, H.G. The Lead Storage Battery. 8vo. Pp 
162. (London: Locomotive Publishing Co., Ltd., 1922.) 
5s. net. 

Bull, J. Elektrisk metalsmeltning. Fors6k og under- 
sokelser utfért ved marinens torpedo-og minefabrik i 
samarbeide met statens raastofkomité. (Norges geologiske 
Undersékelse, Nr. 104.) Pp. 28. (Kristiania: 4H. 
Aschehoug and Co., 1922.) 0.75 kr. 

Caillault, R., et Baud, C. La Technique du métier 

d@électricien. Deuxiéme édition. Ex.Cr.8vo. Pp. viii + 
256. (Paris: Libr. Dunod, 1922.) 9 francs. 
Collins, A. F. The Book of the Wireless Telegraph 
and Telephone: Being a Clear Description of Wireless 
Telegraph and Telephone Sets and how to Make and 
Operate them; together with a Simple Explanation of 
how Wireless works. Cr. 8vo. Pp. xv +227. (London: 
D. Appleton and Co., 1922.) 6s. net. 

Duport, Prof. La Loi de l’attraction universelle. 
8vo. Pp. 36. (Paris: Gauthier-Villars et Cie, 
6 francs. 

Eversmann, G. D. C., en Hammes, J. Galvani- 
seeren: Handleiding ten gebruike by de verwaardiging en 
bewerking van electrolytische (galvanische) metaalneer- 
slagen, als vernikkelen, verkoperen, verzilveren, enz. 8vo. 
Pp. vii+288. (Amsterdam: N. V. Wed. J. Ahrend er 
Zoon, 1922.) 6.75 fl. 

Fison, Dr. A. H. A First Year’s Course in Practical 
Physics. Cr. 8vo. Pp. 156. (London: E. Arnold and 
Co,, 1922.) 55.* 

Foote, P. D., and Mohler, F. L. 


Roy 
1922.) 


The Origin of 


Spectra. (American Chemical Society Monograph Series. ) 
Med. 8vo. Pp. 250. (New York: Chemical Catalog Co., 
Inc., 1922.) 4.50 dollars net.* 


Fowle, F. F., Editor-in-chief. Standard Handbook for 
Electrical Engineers. Prepared by a Staff of Specialists. 
Fifth edition, thoroughly revised. Fcap. 8vo. Pp. xviii 
+2137. (New York and London: McGraw-Hill Book Co., 
Inc., 1922.) 30s.* 

Fuchs, L. Grundriss der Funkentelegraphie in gemein- 
verstandlicher Darstellung. 12 Auflage. Med. 8vo. Pp. 94. 


(Miinchen und Berlin: R. Oldenbourg, 1922.) 40 
marks. 

Grassi, G. Corso dielettrotecnica. 6 edizione. 8vo. 
Pp. 271. (Turin: Societa Tipografico-Editrice Nazionale, 
1922.) 36 lire. 


Gray, Dr. J. G., and Gray, Capt. J. On the Applica 
tion of the Gyroscope to the Solution of the “‘ Vertical 
Problem on Aircraft. Part 1. (Proceedings of the Roya! 
Society of Edinburgh, Session 1921-1922, Vol. 42, Part 3 


No. 18.) Sup. Roy. 8vo. Pp. 257-317. (Edinburgh : 
R. Grant and Son; London: Williams and Norgate 
1922.) 6s. 6d.* 


Guye, Ch. E. L’Evolution physico-chimique: La 
relativité d’Einstein dans la classification des sciences : 
L’évolution physico-chimique et les probabilités: Li 
principe de Carnot envisagé dans les organismes vivants. 
(Bibliothéque de synthése scientifique.) 8vo. Pp. 110. 
(Paris: Et. Chiron, 1922.) 5 francs. 

Hoppe, F. Elektrotechnische Messinstrumente und 
Messmethoden. 8vo. Pp.75. (Berlin: R.C. Schmidt und 
Co., 1922.) 20 marks. 

Janet, Prof. P. Lecons d’électrotechnique générale. 
Trois volumes. Roy. 8vo. Tome II: Courants alter- 
natifs sinusoidaux et non sinusoidaux: Alternateurs : 
Transformateurs. 5° édition. revue et augmentée. 
Pp. 452. (Paris: Gauthier-Villars et Cie, 1922.) 40 
francs. 
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Kirchberger, Prof. Dr. P. Die Entwicklung der 
\Atomtheorie. 8vo. Pp. x+260. (Karlsruhe: C. F. 
Viiller, 1922.) 60 marks. 

Kossel, W. Les Forces de valence et les spectres de 
Roéntgen. Traduit par M. Golay. Large 8vo. Pp. 70. 
Paris: A. Blanchard, 1922.) 4.50 francs. 

Kretzschmar, F. E. Die Krankheiten des Blei- 
: ihre Entstehung, Feststellung, Beseitigung, 

erhiitung. 2 verbesserte Auflage. 8vo. Pp. 

(Miinchen und Berlin: R. Oldenbourg, °1922.) 40 
iarks. 

Laffargue, J., et Jumau, L. Manuel pratique du 
monteur électricien. 19¢@ édition entiérement refondue 
et mise a jour. 8vo. Pp. 1030+5 planches. (Paris: 
;authier-Villars et Cie, 1922.) 30 francs. 

Lescarboura, A. C. Radio for Everybody. Edited 
yy R. L. Smith-Rose. Cr. 8vo. Pp. xii+308. (London: 
Methuen and Co., Ltd., 1922.) 7s. 6d. net.* 

Loisel, P. Recherches sur la radio-activité des eaux 
les Bagnoles-de-l’Orne. 8vo. Pp. 116. (Paris: Impr.- 
dition de Expansion scientifique francaise, 1922.) 

Lombardi, L. Corso teorico-pratico di elettrotecnica. 
Vol. I. 3 edizione. 8vo. Pp. xii+624. (Milano: F. 
Vallardi, 1922.) 

Mottelay, Dr. P. F., Compild by. Bibliographical 
History of Electricity and Magnetism: Chronologically 
arranged. Researches into the Domain of the Early 
Sciences, especially from the period of the Revival of 
Scholasticism ; with Biographical and other Accounts of 
the most Distinguished Natural Philosophers throughout 
the Middle Ages. Roy. 8vo. Pp. xx +673. (London: 

. Griffin and Co., Ltd., 1922.) 42s. net.* 

Piérard, Prof. E. Principes d’électrotechnie. Roy. 
8vo. Tome III. Pp. 330. 3¢ édition. (Paris: Libr. 
Dunod, 1922.) 26 francs. 

Planck, Prof. Dr. M. Die Entstehung und bisherige 
Entwicklung der Quantentheorie. Nobelvortrag, gehalten 
vor der Kgl. Schwed. Akademie der Wissenschaften zu 
Stockholm am 2. Juni 1920. 2 unveranderter Abdruck. 
Pp. 32. (Leipzig: J. A. Barth, 1922.) 20 marks. 

Richards, C. R., and Vedder, J.N. The Reheating 
of Compressed Air. (University of Illinois Engineering 
Experiment Station, Bulletin No. 130.) Med. 8vo. Pp. 
95. (Urbana: University of Illinois ; London: Chapman 
and Hall, Ltd., 1922.) 50 cents.* 

Satterly, Dr. J. Junior Heat. Second edition. Cr. 
8vo. Pp. viii+188. (London: University Tutorial Press, 
Ltd., 1922.) 35s. 

Seiliger, M. Graphische Thermodynamik und Berech- 
nen der Verbrennungsmaschinen und Turbinen. Pp. viii 
+250. (Berlin: J. Springer, 1922.) 160 marks. 

Serralunga, E.. L’elettricita nelle miniere. 8vo. Pp. 
xvi+276. (Milano: Tamburini C. fu C., 1922.) 38 
lire. 

Silberstein, Dr. L. The Theory of General Relativity 
and Gravitation : Based on a Course of Lectures delivered 
at the Conference on Recent Advances in Physics held at 
the University of Toronto, in January, 1921. Demy 8vo 
Pp. vi+141. (Toronto: University of Toronto Press, 
1922.) 2.50 dollars.* 

Sleeper, M. B. Construction of Radio Phone and 
Telegraph Receivers for Beginners. Cr. 8vo. Pp. 142. 
(London: The Wireless Press, Ltd., 1922.) 4s. net. 

Sleeper, M. B. How to make Commercial Type 
Radio Apparatus. Cr. 8vo. Pp. 160. (London: The 
Wireless Press, Ltd., 1922.) 4s. net. 

Sleeper, M. B. The Radio Experimenter’s Hand- 
book. Feap. 8vo. Pp. 143. (London: The Wireless 
Press, Ltd., 1922.) 5s. net. 

Stark, Prof. Dr. J. Die elektrischen Quanten. 
2 umgearbeitete Auflage. Large 8vo. Pp. vii+95. (Leip- 
zig: S. birzei, 1922.) 55 marks. 

Stark, Prof. Dr. J. Die gegenwartige Krisis in der 
deutschen Physik. Pp. vi+32. (Leipzig: J. A. Barth, 
1922.) 40 marks. 

Stickers, J. Die wahre Relativitatstheorie der Physik 
ind die Missgriffe Einstein’s. Large 8vo. Pp. iv+57. 
(Bielefeld : Dr. W. Breitenbach, 1922.) 20 marks. 

Thomialen, Prof. Dr. A. Kurzes Lehrbuch der 
Elektrotechnik. 9 verbesserte Auflage. Large 8vo. Pp. 
viii+396. (Berlin: J. Springer, 1922.) 80 marks. 


Werth, F. Galvanizzazione: Politura verniciatura 
metalli. 4 edizione rifatta a cura dell’ J. Ghersi. Pp. xxiii 
+658. (Milano: U. Hoepli, 1922.) 26 lire. 

Wright, L. The Microscope: A Practical Handbook. 
Enlarged and rewritten by Dr. A. H. Drew. Cr. 8vo. Pp. 
287. (London: Religious Tract Society, 1922.) 5s. net.* 

Yates, R. F., and Pacent, L. G. The Complete Radio 
Book. Cr. 8vo. Pp. xiii+330. (London: Eveleigh 
Nash and Grayson, Ltd., 1922.) 7s.. 6d. net. 

Young, A. P., and Warren, H. Sparking Plugs: An 
Original Treatment of Theory and Practice for Students, 
Designers, and Users of Ignition Devices. (Pitman’s 
Technical Primers.) Feap. 8vo. Pp. xiii+106. (Lon- 
don: Sir I. Pitman and Sons, Ltd., 1922.) 2s. 6d. net. 


Chemistry 


Alamelle, Dr. E., et Flamand, F. Cours de physique 
et de chimie. Conforme au programme du 18 aoit 1920. 
Ecoles primaires supérieures. Cours complémentaires. 
Feap. 8vo. (Paris: F. Alcan, 1922.) 7.50 francs. 

Arrhenius, S. Die Chemie und das moderne Leben. 
Autorisierte deutsche Ausgabe von Dr. B. Finkelstein. 
Pp. 373. (Leipzig: Akademische Verlagsgesellschaft 
m.b.H., 1922.) 

Beilstein, F. K. Handbuch der organischen Chemie. 
Herausgegeben von B. Prager und P. Jacobson. 4 Auflage. 
Band 4: Acyclische Sulfinsturen und Sulfonsduren, 
Acyclische Amine, Hydroxylamine, Hydrazine und weitere 
Verbindungen mit Stickstoff-Funktionen. Acyclische 
C-Phosphor, C-Arsen-, C-Antimon, C-Wismut-, C-Silicium- 
Verbindungen und metallorganische Verbindungen. Large 
8vo. Pp.xv +734. (Berlin: J. Springer, 1922.) 352 marks. 

Benrath, Prof. Dr. A. Physikalische Chemie. Small 
8vo. Pp. 88. (Heidelberg: W. Ehrig, 1922.) 10 marks. 

Bitterli, E. Recherches sur le mécanisme de la forma- 
tion d’acide sulfurique dans le procédé des chambres. 8vo. 
Pp. 58. (Paris: Gauthier-Villars et Cie, 1922.) 

Bohlmann. Code chimique. En combinaison avec 
le livre d’adresses de 1’Industrie -eaageeertny des produits 
chimiques. 8vo. (Paris: G. Ficker, 1922.) 1oo francs. 

Boutot. Etude du dosage de sucres réducteurs au 
moyen des liqueurs cuproalcalines. 8vo. (Paris: E. Le 
Francois, 1922.) 8 francs. 

Brandstatter, Prof. F. Chemische Schulversuche. 
Large 8vo. Pp. 356. (Wien: A. Pichlers Witwe und 
Sohn, 1922.) 50 marks. 

Bruylants, Prof. P. Traité élémentaire de chimie. 
Tome II: Chimie organique. 1 partie. Roy. 8vo. 
Pp. 484. (Paris : Gauthier-Villars et Cie, 1922.) 36 francs. 

Bull, P. G. Chemistry of To-day: the Mysteries of 
Chemistry lucidly explained in a Popular and Interesting 
Manner free from all Technicalities and Formule. Cr. 
8vo. Pp. 311. (London: Seeley, Service, and Co., Ltd., 
1923.) 8s. 6d. net.* 

Cain, Dr. J. C. The Manufacture of Dyes. Demy 
8vo. Pp. ix+274. (London: Macmillan and Co., Ltd., 
1922.) 12s. 6d. net.* 

Chapin, Prof.W.H. Second Year College Chemistry. 
Med. 8vo. Pp. 311. (New York: J. Wiley and Sons, 
Inc., 1922.) 3 dollars. 

Cumming, Dr. A. C., and Kay, Dr. S. A. A Text- 
Book of Quantitative Chemical Analysis. Fourth edition. 
Demy 8vo. Pp. xv +432. (London: Gurney and Jack- 
son ; Edinburgh: Oliver and Boyd, 1922.) 15s. net.* 

Davison, Prof. A. W., and Klooster, Prof. H. S. van. 
Laboratory Manual of Physical Chemistry. Med. 8vo. 
Pp. 182. (New York: J. Wiley and Sons, Inc., 1922.) 
2 dollars. 

Department of Scientific and Industrial Research. 
British Association for the Advancement of Science: 
Fourth Report on Colloid Chemistry and its General and 
Industrial Applications. Demy 8vo. Pp. 382. (London: 
H.M. Stationery Office, 1922.) 5s. 6d. net.* 

Errera, G. Trattato di chimica organica. Vol. II. 
8vo. Pp. 384. (Palermo: Remo Sandron, 1922.) 24 lire. 

Fodor, Prof. Dr. A. Das Fermentproblem. Large 
8vo. Pp. ix+280. (Dresden und Leipzig: Th. Stein- 
kopff, 1922.) 65 marks. 
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Georgievics, Prof. Dr. G. Handbuch der Farben- 
chemie. 5 erweiterte Auflage. Pp. vii+504. (Leipzig 
und Wien: F. Deuticke, 1922.) 250 marks. 

Getman, Dr. F. H. Outlines of Theoretical Chem- 
istry. Third edition, thoroughly revised. Ex. Cr. 8vo. 
Pp. 615. (New York: J. Wiley and Sons, Inc., 1922.) 
3.75 dollars. 

Giosia, A. Chimica farmaceutica inorganica. 2 vols. 
8vo. Vol. I: Chimica dei metalloidi. Pp. 242. 17.50 
lire. Vol. II: Chimica dei metalli. Pp. 242. 35 lire. 
(Padua: La Litotipo, 1922.) 

Guioth, J. Sur une méthode de préparation d’amines 
tertiaires diméthylées a l’azote. Pp. 31. (Paris: Gau- 
thier-Villars et Cie, 1922.) 

Handovsky, Dr. H. Leitfaden der Kolloidchemie fir 
Biologen und Mediziner. Large 8vo. Pp. xvi+206. 
(Dresden und Leipzig : Th. Steinkopff, 1922.) 45 marks. 

Hari, Prof. Dr. P. Kurzes Lehrbuch der Geadiabe- 
gischen Chemie. 2 verbesserte Auflage. Large 8vo. Pp. 
X+353. (Berlin: J. Springer, 1922.) 99 marks. 

Henrich, Prof. Dr. F. Theories of Organic Chemistry. 
Translated and enlarged from the revised Fourth German 


edition of 1921 by Prof. T. B. Johnson and Prof. Dorothy 
A. Hahn. Med. 8vo. Pp. xvi+603. (New York: J. 
Wiley and Sons, Inc.; London: Chapman and Hall, 


Ltd., 1922.) 30s. net.* 

Hoffmann, Prof. Dr. F. Chemie. Umgearbeitet von 
R.M. Paradies. Selbst-Unterrichts-Briefe.’ Methode Rustin. 
19 vollstandig umgearbeitete Auflage. 4to. Pp. 29. (Pots- 
dam und Leipzig: Bonness und Hachfeld, 1922.) 5.40 marks. 

Kirchhoff, Dr. J. Wiederholungs-Tafel der anorgani- 
schen Chemie fiir die oberen Klassen aller h6heren Lehr- 
anstalten (insbes. Abiturienten), Tentamen physicum 
usw. usw. Roy. 4to. Pp. 2. (K6ln: Kirchhoff und 
Co., 1922.) 6 marks. 

Klein, Dr. J. Chemie. Anorganischer Teil. (Sammlung 
Géschen 37.) 7 verbesserte Auflage. Small 8vo. Pp. 
170. (Berlin und Leipzig: W. de Gruyter und Co., 1922.) 
12 marks. 

Krause, H. Chemisches Auskunftsbuch fiir Fabri- 
kanten, Gewerbetreibende und Landwirte. (Chemisch- 
technische Bibliothek, Band 321.) 2 verbesserte Auflage. 
8vo. Pp. vii+254. (Wien und Leipzig: A. Hartleben, 
1922.) 72 marks. 

Lefebure, V. The Riddle of the Rhine: Chemical 
Strategy in Peace and War. Third impression. Cr. 8vo. 
Pp. 292. (London: W. Collins, Sons, and Co., Ltd., 1922.) 
2s. 6d. net. 

Lespieau, R., et Colin, Ch. Cours et expériences de 
chimie. Nouveau édition refondue conformée aux pro- 
grammes de 1920. 3¢ année. Fcap. 8vo. Pp. 211. 
(Paris : Hachette et Cie, 1922.) 7.50 francs. 

Luppo-Cramer, Dr. Negativ-Entwicklung bei hellem 
Lichte. Safraninverfahren. (Photographischer Biicher- 
schatz, Band 18.) 2 neubearbeitete und erweiterte Auflage. 
Pp. 170. (Leipzig: E. Liesegangs Verlag, 1922.) 

Michaelis, L. Die Wasserstoffionen-Konzentration, 
ihre Bedeutung fiir die Biologie und die Methoden ihrer 
Messung. (Monographien aus dem Gesamtgebiet der 
Physiologie der Pflanzen und der Tiere, Band 1.) 2 vollig 
umgearbeitete Auflage. 8vo. Teil 1: Die theoretischen 
Grundlagen. Pp. xi+262. (Berlin: J. Springer, 1922.) 
69 marks. 

Miiller, Dr. K. Rebschadlinge und ihre neuzeitliche 
Bekimpfung: Zweite umgearbeitete Auflage. (Karls- 
ruhe i. B.: G. Braunsche, 1922.) 

Nielsen, K. Organisk Kemi. 8vo. Pp. 54. (Kopen- 
hagen: Frimodt, 1922.) 1.75 kr. 

Nuova Enciclopedia di chimica scientifica, tecnologica 
e industriale, con le applicazioni a tutte le industrie 
chimiche e manifatturierie ecc., fondata e diretta da I. 
Guareschi e ultimata sotto la direzione del Dr. F. Garelli. 
Vol. VI. Parte 2,Com-Feni. 4to. Pp. xii+796. (Turin: 
Unione Tipografico-Editrice Torinese, 1922.) 60 lire. 

Perkin, Prof. W. H., and Kipping, Prof. F. S. 
Organic Chemistry. Entirely new edition. Part I. Gl. 
8vo. Pp. xi+681+xx. (London and Edinburgh: W. 
and R. Chambers, Ltd. ; Philadelphia: J. B. Lippincott 
Co., 1922.) 8s. 6d. net.* 

Scheid, K. Anorganische Chemie. 3 Auflage. 8vo. Pp. 
viii +243. (Leipzig: Quelle und Meyer, 1922.) 28 marks. 


Schettler, R., und Eppler, A. Lehrbuch der Chemie 
mit Einfiihrung in die Mineralogie und Geologie fiir 
Realschulen, Lyzeen, héhere Madchenschulen und ver- 
wandte Anstalten, neu bearbeitete von R. Schettler 
Ausgabe B. 3 Auflage. 8vo. Pp. 309. (Leipzig: 
Quelle und Meyer, 1922.) 44 marks. 

Simmonds, C. Alcohol in Commerce and Industry. 
(Pitman’s Common Commodities and Industries.) Cr. 
8vo. Pp. xii+119. (London: Sir I. Pitman and Sons, 
Ltd., 1922.) ° 3s. net.* 

Spencer, Prof. J. F. Les Métaux des terres rares. 
Traduit, revu et augmenté par Dr. J. Daniel. Roy. 8vo 
Pp. x +280. (Paris: Libr. Dunod, 1922.) 36 francs. 

Spica, P. Chimica bromatologica. 2 edizione riveduta 
et accresciuta. Pp. 294. (Padua: La Litotipo, 1922.) 
30 lire. 

Torre, G. del. Trattato di chimica generale. 
6 edizione. 8vo. Pp. 812. (Milano: Societa editrice Dante 
Alighieri, 1922.) 12 lire. 

Prof. Dr. F. Encyklopadie der technischen 
Chemie. Band 11: Stickstoff-Wassersuperoxyd. 4to. 
Pp. iv+684. (Berlin und Wien: Urban und Schwarzen- 
berg, 1922.) 500 marks. 

Winderlich, Prof.R. Lehrbuch der Chemie fiir hohere 
Lehranstalten. Teil I: Unterstufe. Large 8vo. Pp. vi+ 
144. (Braunschweig: F. Vieweg und Sohn, 1922.) 16 
marks. 

Wolff, H. Die Lésungsmittel der Fette, Ole, Wachse 
und Harze. (Monographien aus dem Gebiete der Fett- 
Chemie, Band 1.) Large 8vo. Pp. viii+118. (Stuttgart: 
Wissenschaftliche Verlagsgesellschaft, 1922.) 75 marks. 


Technology 


Ahrons, E. L. Lubricating of Locomotives. 8vo. 
192. (London: Locomotive Publishing Co., Ltd., 
1922.) 5s. net. 

Andés, L. E. Papier-Spezialitaten. (Chemisch-tech- 
nische Bibliothek, Band 223.) 2 vermehrte und verbes- 
serte Auflage. 8vo. Pp. xvi +334. (Wien und Leipzig: 
A. Hartleben, 1922.) 96 marks. 

Andés, L. E. Die Fabrikation der Papiermaché- und 
Papierstoff-Waren. (Chemisch-technische Bibliothek, 
Band 239.) 2 vermehrte Auflage. 8vo. Pp. xv +395. 
(Wien und Leipzig: A. Hartleben, 1922.) 72 marks. 

Andés, L. E. Praktisches Handbuch fir Anstreicher 
und Lackierer. (Chemisch-technische Bibliothek, Band 
115.) 5 vollstandig umgearbeitete Auflage. 8vo. Pp. 
viii+287. (Wien und Leipzig: A. Hartleben, 1922.) 
80 marks. 

Andés, L. E. Feuersicher-, Geruchlos- und Wasser- 
dichtmachen aller Materialien, die zu technischen und 
sonstigen Zwecken verwendet werden, mit einem Anhang : 
Die Fabrikation des Linoleums. (Chemisch-technische 
Bibliothek, Band 222.) 8vo. Pp. viii+296. (Wien und 
Leipzig: A. Hartleben, 1922.) 96 marks. 

Andree, J. Bergbau in der Vorzeit. 1: Bergbau auf 
Feuerstein, Kupfer, Zinn und Salz in Europa. Nebst 
einem Anhang : Bergmannische Gewinnung von Kalkspat, 
Ocker und Bergkristall. 4to. Pp. iv+72. (Leipzig: 
C. Kabitzsch, 1922.) 60 marks. 

Andres, E. Die Fabrikation der Lacke, Firnisse 
Buchdrucker-Firnisse und des Siegellackes. (Chemisc!i- 
technische Bibliothek, Band 9.) 7 vermehrte und neu- 
bearbeitete Auflage von E. Stock. 8vo. Pp. viii +280. 
(Wien und Leipzig: A. Hartleben, 1922.) 90 marks. 

Ascher, Dr. R. Die Schmiermittel, ihre Art, Priifung 
und Verwendung. Ein Leitfaden fiir den Betriebsmann. 
8vo. Pp. viii+247. (Berlin: J. Springer, 1922.) 69 marks. 

Bacon, Dr. R. F., and Hamor, W. A. American 
Fuels. (Mellon Institute Technochemical Series.) Med. 
8vo. Vol. 1. Pp. ix+628. Vol. 2. Pp. vi+629-1257. 
(New York and London: McGraw-Hill Book Co., Inc, 
1922.) 60s.* 

Bataille, E., avec la collaboration de Chaplet, A., 
Thellesme, J. de. Pour le Peintre-vitrier: origine, com- 
position et propriétés, des matiéres premiéres, recettes, 
formules, procédés, ‘‘ trucs ’’ et tours de main du praticien 
Gl. 8vo. Pp. viii+164. (Paris: Libr. Dunod, 1922.) 
7 francs. 
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Baumann, R. Die bisherigen Ergebnisse der Holz- 
prifungen in der Materialpriifungsanstalt an der Tech- 
nischen Hochschule Stuttgart. (Forschungsarbeiten auf 
der Gebiete des Ingenieurwesens, Heft 231.) 4to. Pp. 
139 +13 Tafeln. (Berlin: J. Springer, 1922.) 85 
marks. 

Bersch, Dr. J. 
i<autschuksurrogate. 


Zellulose, Zelluloseprodukte und 
(Chemisch-technische Bibliothek, 
Band 269.) 2 vollk. umgearbeitete und _ verbesserte 
\uflage von P. E. Altmann. 8vo. Pp. viii+239. (Wien 
ind Leipzig: A. Hartleben, 1922.) 72 marks. 

Bertrand, L., et Lanquine, A. Sur la composition et 

structure microscopique des argiles, leur fusibilité et les 
transformations qu’elles subissent a haute température. 

vo. Pp. 15. (Paris: L. Eyrolles, 1922.) 

Bogue, Dr. R. H. The Chemistry and Technology of 
Gelatin and Glue. (Mellon Institute Technochemical 
Series.) Med. 8vo. Pp. xi+644. (New York and 
London : McGraw-Hill Book Co., Inc., 1922.) 30s.* 

Brauer-Tuchorze, J. E. Moderne Hefefabrikation. 
Handbuch nebst einem Anhang iiber Backpulverbereitung. 
Die Werkstatt, Band 54.) 6  vollstandig neubear- 
beitete Auflage von H. Marquard’s “ Pfund- und Press- 
hefe.”’ Large 8vo. Pp. xvi+168. (Leipzig: B. F. 
Voigt, 1922.) 60 marks. 

Breuil, P. Contribution a l'étude des colles et 


collages pour bois. 8vo. Pp. 86. (Paris: L. Eyrolles, 
1922.) 
Bruns, H. Der Ejisenwirtschaftsbund. (Beitrage zur 


Lehre von den industriellen, Handels- und Verkehrsunter- 
ichmungen, Heft 6.) Large 8vo. Pp. vi+94. (Jena: 
G. Fischer, 1922.) 36 marks. 
Siocca, G. Gelati, dolci freddi, rinfreschi, bibite 
refrigeranti, conserve e composte di frutta e 1’ arte di 
presentarli. 2 edizione riffata. Feap. 8vo. Pp. xxxii - 
252. (Milano: U. Hoepli, 1922.) 12.50 lire. 

Collette, A. Les Projections cinématographiques 
d’enseignement. Gl. 8vo. Pp. 40. (Paris: Gauthier- 


Villars et Cie, 1922.) 2 francs. 

Conques, J. Le Charbon. Origine de la _houille. 
Création d’une mine. Matériel d’extraction. Rodle 
économique et social du charbon. Accidents de mines 


(Collection Monde et Science.) (Paris: <A. Lemerre, 
1922.) 7 francs. 

Cremer, F. Die Fabrikation der Silber- und Queck- 
silber-Spiegel oder das Belegen der Spiegel auf chemischem 
und mechanischem Wege. (Chemisch-technische Biblio- 
thek, Band 154.) 8vo. Pp. viii+224. (Wien und 
Leipzig: A. Hartleben, 1922.) 60 marks. 

Durvelle, J. P. Nouveau Formulaire des parfums et 
des cosmétiques (Parfums naturels et parfums synthé- 
tiques). 2¢ édition revue et augmentée. Pp. xiii + 597. 
(Paris: Libr. Desforges, 1922.) 35 francs. 

Fahr, Dr. O. Die Einfiihrung von Zeitstudien in 
einem Betrieb fiir Reihen- und Massenfertigung der Metall- 
industrie. Large 8vo. Pp. viili+149+16. (Miinchen 
und Berlin: R. Oldenbourg, 1922.) 38 marks. 

Farquhar, Prof. H. H. Factory Storeskeeping: The 
Control and Storage of Material. Med. 8vo. Pp. xi+182. 
(New York and London: McGraw-Hill Book Co., Inc., 
1922.) 12s. 6d.* 

Favier et Aribert. Machines pour la fabrication du 
papier. (Bibliothéque de l’ingénieur-mécanicien.) 8vo. 
Pp. 248. (Paris: A. Michel, 1922.) 20 francs. 

Fraenkel, W. Leitfaden der Metallurgie mit besonde- 
rer Beriicksichtigung der physikalisch-chemischen Grund- 
lagen. Pp. vili+223. (Dresden und Leipzig: T. 
Steinkopff, 1922.) 45 marks. 

Ganswindt, Dr. A. Die Bastfasern und ihre tech- 
nische Verarbeitung. Pp. 516. (Wien und Leipzig: A. 
Hartleben, 1922.) 180 marks. 

Ganswindt, A. Die Riechstoffe. 8 vdéllig neubear- 
beitete Auflage von A. Mierzinski. 4to. Pp. xvi +362. 
(Leipzig: B. F. Voigt, 1922.) 150 marks. 

Gibson, C. R. The Romance of Coal: A Popular 
Account of the Origin and Nature of Coal, the Forces and 
Qualities, Destructive or Beneficial, which lie latent in it, 
and the great variety of Uses to which they may be turned 
in Science, Art and Industry. (The Library of Romance.) 
Cr. 8vo. Pp. 310. (London: Seeley, Service, and Co., 
Ltd., 1923.) 6s. net. 


| 
| 
| 
| 


| 
| 


Gould, G. B. Judging Coal Values: The Practical 
Problem of Selecting and Buying Eastern Coals. 8vo. 
Pp. 52. (New York: Fuel Engineering Co., 1922.) 3 
dollars. 

Granjon, R., et Rosemberg, P. Manuel pratique de 
soudure autogéne. 8vo. Pp. vi+4oo. (Paris: Libr. 
Dunod, 1922.) 13 francs. 

Grasser, Dr. G. Handbuch fiir gewerbereichemische 
Laboratorien. 2 vermehrte und verbesserte Auflage. 
Large 8vo. Pp. xiv+ 472. (Leipzig: P. Schulze, 1922.) 
150 marks. 

Hammond, S. E. E. Pasteless Paper Construction. 
8vo. Pp. 47. (Milwaukee, Wis. : Bruce Publishing Co., 
1922 0.60 dollars. 

Hendricks, J. Notes spéciales sur la fabrication du 
ciment Portland artificiel. 8vo. Pp. 160. (Paris: Libr. 
Calmann-Lévy, 1922.) 7 francs net. 

Irresberger, C. Kupolofenbetrieb. (Werkstattbiicher 
fiir Betriebsbeamte, Vor- und Facharbeiter, Heft ro.) 
Large 8vo. Pp. 54. (Berlin: J. Springer, 1922.) 9 marks. 

Keppeler, G. Die Brennstoffe und ihre Verbrennung. 
Large 8vo. Pp.iv+6o0. (Berlin: R. Oldenbourg, 1922.) 
40 marks. 

Klamer, Th. H. Het kleuren van metalen. Een 
beknopt handboekje voor metaalbewerkers en voor allen, 
die in de versierungstechniek van metalen werkzaam zijn. 
Pp. v+iv +138. (Deventer: Ae. E. Kluwer, 1922.) 
2.50 fl. 

Knecht, E., and others. A Manual of Dyeing. Seventh 
edition. In2vols. Med. 8vo. Pp. 383; 528. (London: 
C. Griffin and Co., Ltd., 1922.) 42s. net. 

Kramer,W. Bandwalzwerke: Weissblech-Weissband. 
4to. Pp. 33. (Bochum: G. Wilberg, 1922.) 

Krupp, A. Die Legierungen. Handbuch fiir Prak- 
tiker. (Chemisch-technische Bibliothek, Band 52.) 4 
erweiterte vermehrte und _ vollstindig umgearbeitete 
Auflage. 8vo. Pp. viii+5o01. (Wien und Leipzig: 
A. Hartleben, 1922.) 120 marks. j 

Lebrun, M. Soudure et découpage des métaux par 
l’are électrique. 8vo. Pp. 43. (Paris: Gauthier-Villars 
et Cie, 1922.) 3.50 francs. 

Ledebur, A. Leitfaden fiir Eisenhiitten-Laboratorien. 
11 Auflage neu bearbeitet von H. Kinder und A. Stadeler. 
Large 8vo. Pp. x+182. (Braunschweig: F. Vieweg 
und Sohn, 1922.) 21 marks. 

Loescher, F. Vergréssern und Kopieren auf Brom- 
silber- und Gaslichtpapieren. (Photograph. Bibliothek, 
Band 15.) 5 Auflage neu bearbeitete und erweiterte von 
K. Weiss. 8vo. Pp. vi+106. (Berlin: Union, Zweig- 
niederlassung, 1922.) 40 marks. 

Lombard, J. Manuel de l’ouvrier tourneur et fileteur. 
4¢ édition. Ex. Cr. 8vo. Pp. iv+232. (Paris: Libr. 
Dunod, 1922.) 9 francs 

Luhmann, Dr. E. Die Fabrikation der moussierenden 
Getranke. (Chemisch-technische Bibliothek, Band 84.) 
5 neu bearbeitete und erweiterte Auflage des in 1 Auflage 
von O. Meitz verf. Werkes. 8vo. Pp. xiii+256. (Wien 
und Leipzig: A. Hartleben, 1922.) 48 marks. 

Lunge, G., und Berl, E. Chemisch-technische Unter- 
suchungsmethoden. Herausgegeben von E. Berl. Band 
2. 7 vollstandig umgearbeitete und vermehrte Auflage. 
Large 8vo. Pp. xliv+1411. (Berlin: J. Springer, 1922.) 
600 marks. 

Marsh, C. F.,and Dunn, W. A Manual of Reinforced 
Concrete. Fourth edition, improved and enlarged. F cap. 
8vo. Pp. xvi+504. (London: Constable and Co:, Ltd., 
1922.) 21s. net. 

Menzel, J. Automobilvergaser. (Autotechnische Bib- 
liothek, Band 10.) 5 Auflage von A. Konig. Small 8vo. 
Pp. 330. (Berlin: R. C. Schmidt und Co., 1922.) 40 marks. 

Merritt, H. E., and Platt, M. A Text Book of 
Machine Construction and Drawing. Fecap. 4to. Pp. x + 
197. (London: G. Beil and Sons, Ltd., 1922.) 7s. 6d. 
net.* 

Michel, F. Edelmetall-Probierkunde. 8vo. Pp. 
(Pforzheim : C. W. Drais, 1922.) 75 marks. 

Naumann, E. Sdédra od mellersta Sveriges sj6-och 
myrmalmer, deras_ bildnings-historia, utbredning och 
praktiska betydelse. (Sveriges geologiska unders6kning, 
Ser. C : Avhandlingar och uppsatser, aarsbok 13,nr.6.) 8vo. 
Pp. iv+194. (Stockholm: Lars Hékerberg, 1922.) 2 kr. 
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Ortensi, R. La zucca vernina nella sua pit dolce 
trasformazione commestibile : La marmellata. 8vo. 
64. (Catania: F. Battiato, 1922.) 4 lire. 

Petzholdt, H. Kakao und Schokolade. Eine Uber- 
sichtstafel iiber die Horsteliuagevorginge. Large 8vo. 
(Dresden : A. Dressel, 1922.) 24 marks. _ 

Pfeiffer, K. Uber E rdél, Bitumen, Olschiefer und 
kiinstliche Schmierdle. Als Festschrift zum 80 Geburt- 
stag C. Engler’s im Zusammenhang dargest. 4to. Pp. 
ix+100. (Leipzig: S. Hirzel, 1922.) 50 marks. 

Pile, S., and Johnston, R. Tested Methods of 
Metallurgical Analysis (Non-Ferrous). Gl. 8vo. Pp. 128. 
(London: H. F. and G. Witherby, 1922.) 7s. 6d. net.* 

Ponte, M. da. Distillazione. (Vinacce— Vino— 
Frutta fermentate—Amidacei—Erbe aromatiche—Fiori, 
ecc.—Estrazione del cremore di tartaro, dell’ olio dai 
vinaccioli, dei succhi dolci fermentiscibili, ecc.—Sterilizza- 
zione del succo d’ uva, fabbricazione dei vini spumanti— 
Preparazione dell’ acquarzente, delle bibite alcooliche ed 
analcooliche.) 4 edizione interamente rifatta. Fcap. 8vo. 
Pp. xxx +847. (Milano: U. Hoepli, 1922.) 37.50 lire. 

Piiringer, R. Das Eisen. Seine Herkunft und 
Gewinnung. (Deutsche Hausbiicherei, Band 21.) 8vo. 
Pp. 74. (Wien: Schulbiicherverlag, 1922.) 280 kr. 

Reichenheim, P. Die wirtschaftliche Bedeutung der 
fliissigen Treibstoffe. 8vo. Pp. iv+85. (Berlin: J. 
Sprix 1922.) 20 marks. 

, J. Die Warmewirtschaft des Hausbrandes im 
Unterricht unserer Schulen. 4to. Pp. 100. (Miinchen: 
J. A. Mahr, 1922.) 60 marks. 

Rossi, A. Il profumiere. 3 edizione. Pott 8vo. Pp. 
xii +665. (Milano: U. Hoepli, 1922.) 26 lire. 

Rottmann, W.  Einfiihrung in den Bau von Geblasen. 
13 Auflage. Large 8vo. Pp. 24. (Potsdam und Leipzig : 
Bonness und Hachfeld, 1922.) 12 marks. 

Schlosser, E. Das Léten und Schweissen. (Chemisch- 


technische Bibliothek, Band 73.) 5 neubearbeitete Auflage. 


8vo. Pp. vii+257. (Wien und Leipzig: A. Hartleben, 
1922.) 72 marks. 

Schonebaum, C. W. Ozoniseeren van fabriekspro- 
ducten der suikerindustrie. 8vo. Pp. v+87. (Amster- 
dam: A. H. Kruyt, 1922.) 3.50 fl. 

Schonebaum, C. W. Methoden van berekening in de 
suikerfabriek. 8vo. Pp. vii+48. (Amsterdam: A. H. 
Kruyt, 1922.) 2.25 fl. 

Schwalbe, Prof. Dr. C. G., und Sieber, Dr. R. Die 
chemische Betriebskontrolle in der Zellstoff- und Papier- 
Industrie und anderen Zellstoff verarbeitenden Industrien. 
Large 8vo. 2 umgearbeitete und vermehrte Auflage. Pp. 
xiv +374. (Berlin: J Springer, 1922.) 337.50 marks. 

Stark, Prof. Dr. J. Die physikalisch-technische Un- 
tersuchung keramischer Kaoline. Pp. vi+145. (Leipzig: 
J. A. Barth, 1922.) 160 marks. 

Tarlé, A. de. La Préparation industrielle de la guerre 
en France et en Allemagne: La Métallurgie. 8vo. Pp. 
iv+56. (Paris: Libr. Chapelot, 1922.) 

Tranchina, D. Carollo. Manualetto di oleificio: Guida 
ratica per |’ estrazione, manifattura e conservazione 
dell’ olio d’ oliva. (Monografie agrarie e zootecniche, n. 
62.) 2edizione. (Catania: F. Battiato, 1922.) 2.50 lire. 

Vita, A., und Massenez, C. Chemische Unter- 
suchungsmethoden fiir Eisenhiitten und Nebenbetriebe. 
2 neubearbeitete Auflage von A. Vita. 8vo. Pp. x +197. 
(Berlin: J. Springer, 1922.) 78 marks. 

Walter, E. Die moderne Fruchtsaftindustrie und ver- 
wandte Zweige der Obstverwertung (Obstweine, Obst- 
schaumweine und Obstbrennerei.) 2 Auflage. 8vo. Pp. 
148. (Leipzig: O. Born, 1922.) 90 marks. 

Walter, E. Moderne Destillierkunst. Ein Rezeptbuch 
fiir die Destillations-Branche. 6 Auflage. 8vo. Pp. 157. 
(Leipzig : O. Born, 1922.) 50 marks. 

Zeidler, H. Die moderne Lederfabrikation. (Die 
Werkstatt, Band 16.) 2 Auflage von A. Matthesius. 
Large 8vo. Pp. xii+205. (Leipzig: B. F. Voigt, 1922.) 
75 marks. 


Astronomy 
Graff, K. Astrophysik. Dritte vollig neubearbeitete 
Auflage von J. Scheiners ‘‘ Populare Astrophysik.’”’ Pp. 
viili+459+17 Tafeln. (Leipzig: B. G. Teubner, 1922.) 
125 marks. 


Jones, H. S. General Astronomy. Demy 8vo. Pp 
viii +392+24 plates. (London: E. Arnold and Co. 
1922.) 21s. net.* 

Maillard, Prof. L. Cosmogonie et gravitation 
2 Mémoires. 8vo. Pp. 40. (Paris: Gauthier-Villars 
Cie, 1922.) 3 francs. 

Montmeénard, L.-P.de. Nouvelle théorie sur l’évolu 
tion de la Terre et des Mondes compréhensible pour tous 
8vo. Pp. 142. (Paris: Libr. Perlican, 1922.) 

Proctor, Mary. Legends of the Stars. Gl. 8vo. Pp 
128. (London: G. G. Harrap and Co., Ltd., 1922.) Is. 


Meteorology 

Durward, Capt. J. Diurnal Variation of Tempera. 
ture as affected by Wind Velocity and Cloudiness : 
Discussion of Observations on the Eiffel Tower. (Ai: 
Ministry : Meteorological Office. Professional Notes, No. 
30.) (M.O. 245j.) Med. 8vo. Pp. 83-91. (London: 
H.M. Stationery Office, 1922.) 4d. net.* 

Johnson, N. K., and Sen, S. N. A Comparison of 
the Anemometer Records for Shoeburyness and the Maplin 
Lighthouse. (Air Ministry: Meteorological Office. Pro- 
fessional Notes, No. 28.) (M.O. 245h.) Med. 8vo. Pp. 
70-76. (London: H.M. Stationery Office, 1922.) 6d. net.* 

Newnham, Mrs. E. V. Hurricanes and Tropical Re- 
volving Storms : A Memoir prepared in the Meteorological 
Office. With an Introduction on the Birth and Death oi 
Cyclones: a Lecture given at a Conference of Meteor- 
ologists at Bergen on July 22, 1920, by Sir Napier Shaw. 
(Air Ministry: Meteorological Office. Geophysical Me- 
moirs, No. 19.) (M.O. 220i.) Roy. 4to. Pp. viii + 213- 
333 +33 plates. (London: H.M. Stationery Office, 1922 
12s. 6d. net.* 

Zealley, P. R. An _ Introduction to Forecasting 
Weather. Gl. 8vo. Pp. 32. (Cambridge: W. Heffe: 
and Sons, Ltd.; London: Simpkin, Marshall, and Co., 
Ltd., 1922.) 1s..net.* 


Mineralogy 


Barker, T. V. Graphical and Tabular Methods in 
Crystallography as the Foundation of a New System of 
Practice : With a Multiple Tangent Table and a 5-figur: 
Table of Natural Cotangents. Roy. 8vo. Pp. xvi+152 
(London: T. Murby and Co., 1922.) 14s. net.* 

Bellini, R., Segalini, L., e Carnevale, P. Corso 
elementare di scienze fisiche e naturali, per gliistituti tecnici. * 
Mineralogia, di R. Bellini. Fcap.8vo. Pp. 188. (Turin: 
G. B. Paravia e C., 1922.) 10 lire. 

Brauns, Prof. Dr. R. Die Mineralien der niederrhei 
nischen Vulkangebiete. 4to. Pp. vii+225+40 Tafeln 
(Stuttgart : E. Schweizerbart, 1922.) 400 marks. 

Carnot, A. Traité d’analyse des substances minérales 
Tome quatriéme : Métaux (deuxicme partie). Révisé et 
augmenté d’un appendice par E. Goutal. Roy. 8vo. Pp 
1050. (Paris: Libr. Dunod, 1922.) 65 francs. 

Carucci, P. Fisica, chimicae mineralogia. 6 edizione 
Feap. 8vo. Pp. 320. (Napoli: G. Casella, 1922.) 10 lire 

Fischer, F., und Schrader, H. Entstehung und 
chemische Struktur der Kohle. 2 durch neue Ergebniss: 
Auflage. 8vo. Pp. 63. (Essen: W. Girardet, 1922. 
22 marks. 

Hoffmann, Prof. Dr. F. Mineralogie. Selbst-Unter 
richts-Briefe. Methode Rustin. 7 Auflage. 4to. Pp. 
32. (Potsdam und Leipzig: Bonness und Hachfeld, 1922 
5.40 marks. 

Moschen, L. Nozioni di mineralogia e geologia, a: 
uso del liceo. Parte 1: Mineralogia. 6 edizione. Pot 
8vo. Pp. 188. (Milano: Societa Editrice Dante Alighieri 
1922.) 5 lire. 

Olivier, Et. Le Dosage des petites quantités de fluo: 
particuli¢rement dans les blendes et autres minerais. 8vo 
Pp. 27. (Paris: Libr. Calmann-Lévy, 1922.) 4 francs net 


Geology 
Andrews, E. C. The Geology of the Broken Hil! 
District. (Memoirs of the Geological Survey of Nev 
South Wales: Geology, No. 8.) Med. 4to. Pp. xix +43 
+124 plates. (Sydney: Department of Mines, 1922. 
42s.* 
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Behme, Dr. F. Geologischer Harzfiihrer. 8vo. Teil 3: 
Das Okertal. 4 vollstandig neubearbeitete Auflage. Pp. 
64. 6 marks. Teil 4: Die jiingeren Gebirgsschichten in 
der Umbebung von Goslar am Harz. 4 Auflage. Pp. 64. 
io marks. (Hannover: Hahn’sche Buchhandlung, 1922.) 

Bosworth, Dr. T. O. Geology of the Tertiary and 
Quaternary Periods in the North-West Part of Peru. 
With an Account of the Paleontology, by H. Woods, Dr. 
fr. W. Vaughan, Dr. J. A. Cushman, and others. Demy 
svo. Pp. xxii+434. (London: Macmillan and Co., Ltd., 
1922.) 45s. net.* 

Dalloni, M. La Géologie du pétrole et la recherche des 
sisements pétroliféres en Algérie. 8vo. Pp. 340. (Alger: 
J. Carbonel, 1922.) 12 francs. 

Graf, G. E. Entwicklungs-Geschichte der Erde. 2 
verbesserte und erweiterte Auflage. 8vo. Pp. III. 
(Berlin: Verlagsgenossenschaft Freiheit, 1922.) 24 marks. 

Haase, E. Die Erdrinde. Einfiihrung in die Geologie. 
verbesserte und vermehrte Auflage. 8vo. Pp. viii + 
240. (Leipzig: Quelle und Meyer, 1922.) 42 marks. 

Handel, J. A. Recherche et exploitation du pétrole. 
Large 8vo. Pp. 275. (Paris: Libr. Dunod, 1922.) 16 francs. 

Heritsch, F. Geologie von Steiermark. 2 Auflage. 
Large 8vo. Pp. 224. (Graz: U. Moser, 1922.) 60 marks. 

Landenberger, E. Die Geologie von Niederlandisch- 
Indien nebst einem kurzen Anhang: Die Geologie der 
Philippinen. Ein Handbuch. Large 8vo. Pp. 216. 
(Stuttgart : E. Schweizerbart, 1922.) 150 marks. 

Milner, H.B. An Introduction to Sedimentary Petro- 
graphy : With special reference to Loose Detrital Deposits 
and their Correlation by Petrographic Methods. Cr. 8vo. 
Pp. 125. (London: T. Murby and Co., 1922.) 8s. 6d. net.* 

Padey, B. Les Secrets de la baguette et l’art du 
sourcier: Etude théorique et pratique. 8vo. Pp. 326. 
(Paris : C. Amat, 1922.) 

Royal Engineers. The Work of the Royal Engineers 
in the European War, t914-1919. Work in the Field 
under the Engineer-in-Chief, B.E.F. Geological Work on 
the Western Front. Roy. 8vo. Pp. 71 +7 plates + 1g figs. 
(Chatham : W. and J. Mackay and Co., Ltd., 1922.)* 

Royal Engineers. _ The Work of the Royal Engineers 
in the European War, 1914-1919. Work in the Field in 
Other Theatres of War. Egypt and Palestine—Water 
Supply. Roy. 8vo. Pp. vi+64+7 maps+ro plates. 
(Chatham: W. and J. Mackay and Co., Ltd., 1921.)* 

Thoms, G. Einfiihrung in die Geologie Nordwest- 
deutschlands. 8vo. Pp. 72. (Stuttgart: F. Enke, 
1922.) 30 marks. 

Wagner, P. Lehrbuch der Geologie und Mineralogie 
fiir héhere Schulen. 7 verbesserte Auflage. Large 8vo. 
Pp. viii+176. (Leipzig und Berlin: B. G. Teubner, 
1922.) 50 marks. 

Wilson,G.V. The Ayrshire Bauxitic Clay. (Memoirs 
of the Geological Survey: Scotland.) Med. 8vo. Pp. 
vi + 28. (Southampton: Ordnance Survey Office ; 
London: E. Stanford, Ltd., 1922.) 1s. 6d. net.* 

Woodward, H. B. The Geology of the London 
District. (Being the Area included in the Four Sheets of 
the Special Map of London). Second edition, revised, by 
C. E. N. Bromehead ; with Notes on the Paleontology, 


by C. P. Chatwin. (Memoirs of the Geological Survey :: 
) 


England and Wales.) Med. 8vo. Pp. vi+99. (South- 
ampton: Ordnance Survey Office; London: E. Stan- 
ford, Ltd., 1922.) Is. 6d. net.* 


Geography: Travel 


Allen, Nellie B. North America. (Geographical and 
Industrial Studies.) Gl. 8vo. Pp. xiv+391. (Boston 
and London: Ginn and Co., 1922.) 4s. 6d. net. 

Allen, P. S. Stewart’s Handbook of the Pacific 
Islands : A Reliable Guide to all the Inhabited Islands of 
the Pacific Ocean for Traders, Tourists, and Settlers. 
With a Bibliography of Island Works. Demy 8vo. Pp. 
xxx +566. (Australia: McCarron, Stewart, and Co. ; 
London: Sifton, Praed, and Co., 1922.) 6s. 6d. net. 

Barker, W. H., and Brooks, L. Junior Regional 
Geographies. Book I: The Peoples of the World. Cr. 
8vo. Pp. 112. (London: University of London Press, 
Ltd., 1922.) 1s. od. net. 


Baud-Bovy, D., and Boissonnas, F. In Greece : 
Journeys by Mountain and Valley. Translated from 
the French by C. F. Hardy. Imp. 4to. Pp. 132+40 
plates. (H. W. Lewis, 40 Briarwood Road, S.W., 1922.) 
£12 net. 

Blache, P. Vidal de la. Principes de géographie 
humaine. Publiés d’aprés les manuscrits de l’auteur par 
Emmanuel de Martonne. 8vo. Pp. vili+328. (Paris: 
A. Colin, 1922.) 25 francs. 

Brandt, Dr. B. Kulturgeographie von Brasilien. 
Med. 8vo. Pp. vit+112+5 Tafeln. (Stuttgart: J. 
Engelhorns Nachf., 1922.) 6s.* 

Dauzat, A. La Géographie linguistique. (Biblio- 
théque de Culture générale.) Gl. 8vo. Pp. 200. (Paris: 
E. Flammarion, 1922.) 

Engeln, Prof. O. D. von. Inheriting the Earth: or 
the Geographical Factor in National Development. Ex. 
Cr. 8vo. Pp. xvi+379. (New York: The Macmillan 
Co.; London: Macmillan and Co., Ltd., 1922.) 9s. net. 

Erskine, Mrs. S. Madrid: Past and Present. Cr. 
8vo. Pp. 209. (London: J. Lane, 1922.) 7s. 6d. net. 

Foster, H. L. The Adventures of a Tropical Tramp. 
Demy 8vo. Pp. 359. (London: J. Lane, 1922.) 12s. 6d. 
net. 

Geddie, J. The Scott Country. Painted by E. W. 
Haslehust. Pp. 67+12 coloured plates. (London and 
Glasgow : Blackie and Son, Ltd., 1922.) 3s. net. 

Gennep, A. van. Traité comparatif des nationa- 
lités. Tomer: Les éléments extérieurs de Ja nationalité. 
8vo. Pp. xiv+228. (Paris: Payot et Cie, 1922.) 

Guise,A.V.L. Six Yearsin Bolivia: The Adventures 
of a Mining Engineer. Med. 8vo. Pp. 246. (London: 
T. Fisher Unwin, 1922.) 21s. net. 

Johnson, M. Cannibal-land: Adventures with a 
Camera in the New Hebrides. Demy 8vo. Pp. viii+ i191. 
(London : Constable and Co., Ltd., 1922.) 12s. 6d. net. 

Krebs, Prof. Dr. N. bBeitrage zur Geographie 
Serbiens und Rasciens. Med. 8vo. Pp. iv+226+16 
Tafeln. (Stuttgart: J. Engelhorns Nachf., 1g22.) 12s.* 

Laws, A. R., and Lance, P. A Geography of the 
British Isles. Gl. 8vo. Pp. 320. (Oxford: Clarendon 
Press; London: Oxford University Press, 1922.) 
3s. 6d.* 

Leutenegger, Dr. A. Begriff, Stellung und Einteilung 
der Geographie. Med. 8vo. Pp. v+157. (Gotha: J. 
Perthes, 1922.) 3 goldmarks.* 

MacBride, M. Wild Lakeland. Painted by A. H. 
Cooper. 8vo. Pp. 237. (London: A. and C. Black, Ltd., 
1922.) 7s. 6d. net. 

Megglé, A. Le Domaine colonial de la France. Ses 
ressources et ses besoins. Guide pratique de 1’Algérie, des 
Colonies, des pays de protectorat et territoires 4 mandat. 
(Bibliothéque d’histoire contemporaine.) Feap. 8vo. 
Pp. viii+344. (Paris: F. Alcan, 1922.) 

Moncrieff, A. R.H. Surrey. Painted by S. Palmer. 
8vo. Pp. 264. (London: A. and C. Black, Ltd., 1922.) 
7s. 6d. net. 

Philby, H. St. J.B. The Heart of Arabia: A Record 
of Travel and Exploration. In 2 vols. Demy 8vo. Vol. 1. 
Pp. xxiii+386+plates. Vol. 2. Pp. vii+354+plates. 
(London, Bombay, and Sydney: Constable and Co., Ltd., 
1922.) 2 vols., 63s. net.* 

Pickles, H. The World and its Workers. (Elementary 
Commercial Geography.) Gl. 8vo. Pp. 293. (London: 
Oxford University Press, 1922.) 2s. 6d. net. 

Prodgers, C. H. Adventures in Bolivia. Med. 8vo. 
Pp. xvi+232. (London: J. Lane, 1922.) I2s. 6d. 
net. 

Resta, R. L’educazione del geografo. (Biblioteca 
Pedagogica Antica e Moderna Italia e Straniera, vol. 42.) 
8vo. Pp. iv+412. (Milano: Societa editrice Dante 
Alighieri di Albrighi, Segati e C., 1922.) 

Rutter, O. British North Borneo: an Account of its 
History, Resources, and Native Tribes. Demy 8vo. Pp. 
xvi +404 +plates. (London, Bombay, and Sydney: Con- 
stable and Co., Ltd., 1922.) 21s. net.* 

Vallerey, J. Physique du globe. 5¢ édition. 8vo. 
Pp. iv+174. (Paris: A. Challamel, 1922.) 

Winter, J.B. From Switzerland to the Mediterranean 
on Foot. Cr. 8vo. Pp. 124. (London: T. Werner 
Laurie, Ltd., 1922.) 5s. net. 
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Palzontology 


Naef, A. Die fossilen Tintenfische, eine palaozoolo- 
gische Monographie. Med. 8vo. Pp. vi+322. (Jena: 
G Fischer, 1922.) 100 marks. 


General Biology: Natural History 


Abderhalden,- Prof. Dr. E., Herausgegeben von. 
Handbuch der biologischen Arbeitsmethoden. Abt. V: 
Methoden zum Studium der Funktionen der einzelnen 
Organe des tierischen Organismus. Teil 3a, Heft 3, 
Lieferung 69: E entwicklungsmechanik. Sup. Roy. 8vo. 
Pp. 441-538. (Berlin und Wien: Urban und Schwarzen- 
berg, 1922.) 630 marks.* 

Batten, H. M. Romances of the Wild. Cr. 4to. 
Pp. 156. (London and Glasgow : Blackie and Son, Ltd., 
1922.) 10s. 6d. net. 

Bull, G. Realms of Green. Cr. 8vo. Pp. viii +260. 
(London : Simpkin, Marshall, and Co., Ltd., 1922.) 6s. net.* 

Coburn, C. A. Heredity of Wildness and Savageness 
in Mice. (Behavior Monographs. Vol. 4, No. 5, Serial 
No. 21.) Sup. Roy. 8vo. Pp.iv+71. (Baltimore, Md. : 
Williams and Wilkins Co., 1922.) 1 dollar.* 

Fabre, J. H. More Beetles. Translated by A. 
Teixeira de Mattos. Cr. 8vo. Pp. viii+322. (London: 
Hodder and Stoughton, Ltd., 1922.) 8s. 6d. net.* 

Fabre, J. H. The Life of the Weevil. Translated by 
A. Teixeira de Mattos. Cr. 8vo. Pp. viii+278. (Lon- 
don: Hodder and Stoughton, Ltd., 1922.) 8s. 6d. net.* 

Moon, T. J. Biology for Beginners. Cr. 8vo. Pp. 
568. (London: G. G. Harrap and Co., Ltd., 1922.) 6s. 

Terhune, A. P. His Dog. Cr. 8vo. Pp. vii +186. 
(London and Toronto: J. M. Dent and Sons, Ltd., 1922.) 
4s. Od. net.* 


Tregarthen, J. C. Wild Life at the Land’s End: 


-Observations of the Habits and Haunts of the Fox, 


Badger, Otter, Seal, Hare, and of their Pursuers in Corn- 
wall. Cheaper edition. Ex. Cr. 8vo. Pp. xii +236+24 
plates. (London: J. Murray, 1922.) 7s. 6d. net.* 

Tschulok, S. Deszendenzlehre (Entwicklingslehre). 
Ein Lehrbuch auf historisch-kritischer Grundlage. Pp. 
xii +324. (Jena: G. Fischer, 1922.) 48 marks. 

Witherby, H. F., Edited by. A Practical Handbook 
of British Birds. (In 18 parts.) Parts 14-15. Demy 
8vo. Pp. 449-624. (London: H. F. and G. Witherby, 
1922.) 4s. 6d. net.* 


Botany: Horticulture: Forestry 


Altson, A. M. Beetles Damaging Seasoned Timber : 
With an account of their Ravages and the Method of 
Treatment. Roy. 8vo. Pp. 24. (London: Wm. Rider and 
Sons, Ltd., 192 2s. 6d. net. 

Blatter, Prof. E., and d’Almeida, Prof. J. F. The 
Ferns of Bombay. Cr. 8vo. Pp. viii-+-228. (Bombay: 
D. B. Taraporevala, Sons, and Co., 1922.) 7.8 rupees. 

Bub-Bodmar, F., und Tilger, B. Die Konservierung 
des Holzes in Theorie und Praxis: Ein Handbuch. Large 
8vo. Pp. xx +1006. (Berlin: P. Parey, 1922.) 680 marks. 

Czapek, F. Biochemie der Pflanzen. (3 Bande.) 
Band 1. 3unveranderte Auflage. Pp. xix +828. (Jena: 
G. Fischer, 1922. 270 marks. 

Davidson, H. C. The Culture of Pot Plants: In 
Rooms, Greenhouses, and Frames. (Lockwood’s Garden 
Manuals.) Cr. 8vo. Pp. vii+154. (London: C. Lock- 
wood and Son, 1922.) 5s. net. 

Fletcher, F. J. Market Nursery Work: A Series of 
Six Books on the Cultivation of Crops for Market. Vol. 6: 
Decorative Plants, Trees and Shrubs. Demy 8vo. Pp. 
vi +68. (London: Benn Brothers, Ltd., 1922.) 4s. 6d. net.* 

Haas, Dr. P., and Hill, T. G. An Introduction to 
the Chemistry of Plant Products. Vol. 2: Metabolic 
Processes. Demy 8vo. Pp. vili+14o (London: Long- 
mans, Green, and Co., 1922.) 7s. 6d. net.* 

Maiden, J. H. A Critical Revision of the Genus 
Eucalyptus. Med. 4to. Index to Vol. 5, Parts 41-50 
(1920-1921). Pp. xi. Vol. 6, Part 4. (Part 54 of the 
Complete Work.) Pp. iv +165-218+plates 220-223. 
Vol. 6, Part 5. (Part 55 of the rong a ae Work.) he 
iii + 219-254 +plates 224-227. (Sydney: J. Spence, 1922 
3s. 6d. each.* 


Roussopoulos, N.B. Surune réaction microchimiqu: 
des membranes lignifiées. La réaction de Maule. 8vo 
Pp. 20. (Lons-le-Saunier: L. Declume, 1922.) 

Thompson, Prof. J. M‘L. Studies in Floral Mor- 
phology. III: The Flowering of Napoleona Imperialis 
Beauv. (Transactions of the Royal Society of Edinburgh 
Vol. 53, Part 1, No. 13.) Med. 4to. Pp. 265-275. (Edin- 
burgh: R. Grant and Son; London: Williams and 
Norgate, 1922.) 2s. 6d.* 

Wagner, M. Der chemische Betrieb in der Pflanze 
(Biologische Arbeit, Heft 16.) Large 8vo. Pp. 64 
Freiburg i. Br.: Th. Fisher, 1922.) 12 marks. 

Wrangell, M. von. Gesetzmiassigkeiten bei der Phos 
phorsaure-ernahrung der Pflanze. 4to. Pp. iii+ 78. (Berlin 
P. Parey, 1922.) 25 marks. 


Zoology 


Abderhalden, Prof. Dr. E., Herausgegeben von 
Handbuch der biologischen Arbeitsmethoden. Abt. IX : 
Methoden zur Erforschung der Leistung der tierische1 
Organismus. Teil 1, Heft 2, Lieferung 71: Allgemein: 
Methoden. Zoologische allgemeine Methoden. Sup. Roy 
8vo. Pp. 97-438. (Berlin und Wien: Urban und 
Schwarzenberg, 1922.) _2160 marks.*; 

Austen, Major E. E., and Heigh, E. Tsetse-Flies : 
Their Characteristics, Distribution, and Bionomics, with 
some Account of Possible Methods for their Control. Med 
8vo. Pp.ix+188+5 plates. (London: Imperial Bureau 
of Entomology, 1922.) 7s. 6d. net.* 

Bonnier, G. Technologie. Zoologie appliquée. Pp 
256. (Paris: Les fils d’Emile Deyrolle, 1922.) ¢ 
francs. 

Cushman, J. A. The Foraminifera of the Atlanti 
Ocean. Part 3: Textulariidae. (Smithsonian Institu- 
tion. U.S. National Museum: Bulletin 104.) Med. 8vo 
Pp. viii+149+20 plates. (Washington: Government 
Printing Office, 1922.)* 

Friese, Prof. Dr. H., Bearbeitet von Die euro- 
paischen Bienen (Apidae). Das Leben und Wirken un 
serer Blumenwespen. Eine Darstellung der Lebensweis: 
unserer wilden wie gesellig lebenden Bienen nach eigene 
Untersuchungen fiir Naturfreunde, Lehrer und Zoologen 
1 Lieferung. Roy. 8vo. Pp.112+7Tafeln. (Berlin un 
Leipzig : W. de Gruyter und Co., 1922.) ros.* 

McIntosh, Prof. W. C. A Monograph of the British 
Marine Annelids. Vol. 4, Part 1: Polycheta—Hermillida 
to Sabellide. Imp. 4to. Pp. vii+250+plates 112-127 
(London: Dulau and Co., Ltd., 1922.) 50s. net.* 

Meek, Prof. A. Essentials of Zoology: For Students 
of Medicine and First Year Students of Science. Demy, 
8vo. Pp. xii+325. (London: Longmans, Green, and 
Co., 1922.) 10s. 6d. net.* 

Oort, Prof. Dr. E. D. van, Onder Redactie van 
Capita Zoologica: Verhandelingen op Systematisch 
Zoologisch Gebied. Deel 1, Aflevering 3: Oligochaten 
aus dem Rijks Museum van Natuurlijke Histoire zu Leiden 
Roy. 4to. Pp. 72. (’s-Gravenhage: M. Nijhoff, 1922. 
6 gld.* 

Shipley, Sir Arthur E., Edited by. The Fauna o! 
British India, including Ceylon and Burma. Birds. Vo! 
I. Second edition. By E. C. Stuart Baker. Med. 8vo 
Pp. xxiii+479. (London: Taylor and Francis, 1922 


30s. 

Stephenson, Dr. J. On the Septal and Pharyngea 
Glands of the Microdrili (Oligocheta). (Transactions o! 
the Royal Society of Edinburgh. Vol. 53, Part 1, No. 12 
Med. 4to. Pp. 241-264. (Edinburgh: R. Grant an 
Son ; London: Williams and Norgate, 1922.) 5s.* 


Agriculture 


Aereboe, Prof. Dr. F. Neue Diingerwirtschaft ohn: 
Auslandsphosphate. (Aereboe: Betriebswirtschaftlich 
Vortrage aus dem Gebiete der Landwirtschaft. Heft 6. 
Large 8vo. Pp. 52. (Berlin: P. Parey, 1922.) 1 
marks. 

Bennett, Mrs. F., and Rohde, Eleanour S. A 
Vegetable Grower's Handbook. Cr. 8vo. Pp. x+174 
(London: Whittingham and Griggs, Ltd., 1922.) 6s. net 
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Birkett, E. Epizootic Abortion in Bovines and its 
Origin, True Cause, Prevention, and Cure. Based upon 
Practical and Scientific Cow Knowledge. With the 
original Formula to enable all Cattle Breeders to prevent 
and cure this most serious Scourge. Gl. 8vo. Pp. 31. 
(Author: Beddlestone Farm, Brook, Ashford, Kent, 1922.) 
10s. 6d. net. 

Davidson, H. C. 
Manual. Cr. 8vo. Pp. viii+144. 
wood and Son, 1922.) 4s. 6d. net. 

Ehrenberg, Prof. Dr. P. Die Bodenkolloide. Eine 
Ergebnis fiir die tiblichen Lehrbucher der Bodenkunde, 
Diingerlehre und Ackerbaulehre. 3 vermehrte und ver- 
esserte Auflage. 8vo. Pp. viii+717. (Dresden und 
Leipzig: Th. Steinkopff, 1922.) 150 marks. 

Fleischer, M. Die Bodenkunde auf chemisch-physika- 
lischer Grundlage. (Kulturtechnische Biicherei, Band 1.) 
5 neubearbeitete Auflage. 8vo. Pp. x+248. (Berlin: 
P. Parey, 1922.) 160 marks. 

Fournier, L. Les Stimulants radioactifs en agricul- 
ture: Leur réle dans les engrais. (Paris: Librairie 
spéciale agricole, 1922.) 3.75 francs. 

Francé, R.H. Das Lebenim Ackerboden. 4 Auflage. 
8vo. Pp. 77. (Stuttgart: Franckh’sche Verlag, 1922.) 
28 marks. 

Gisevius, P. 
8vo. Pp. 16. (Berlin: 
werke,’’ 1922.) 3 marks. 

Goldschmidt, V. M., og Johnsen, E. Glimmer- 
mineralernes betydning som _ kalikilde for planterne. 
(Norge geologiske Undersdkelse, Nr. 108.) Pp. 89. 
(KXristiania : H. Aschehoug and Co., 1922.) 2 kr. 

Johnsen, E. Om tilgodegjérelsen av kalifeltspatens 


Vegetable Culture: A _ Practical 
i (London: C. Lock- 


Der Kalkhunger der deutschen Béden. 


kaliindhold. Mit englischen Inhaltsangabe. (Norges 
geologiske Undersékelse, Nr. t0o9.) Pp. 77. (Kristiania : 


H. Aschehoug and Co., 1922.) 2 kr. 

Kinross, Agnes. Poultry Keeping. (Bulletin No. 
100.) Demy 8vo. Pp. 89. (Glasgow: West of Scotland 
Agricultural College, 1922.) 1Is.* 

Kinsley, A. T. Swine Practice. Roy. 8vo. Pp. 374. 
(London: Bailliére, Tindall, and Cox, 1922.) 16s. net. 

Kockerols, J. Praktisches Rezeptbiichlein fiir Tier- 
besitzer und Landwirte nebst Anleitung zur Einrichtung 
einer tierarztlichen Hausapotheke. 2 vermehrte und ver- 
besserte Auflage. 8vo. Pp. 134. (Neudamm: J. Neu- 
mann, 1922. 40 marks. 

Kreuzpointner, J. Acht Jahre Gemiisebau ohne 
Stallmist. Praktische Erfahrungen in der Verwendung 
der Handelsdiinger im Gartenbau. Large 8vo. Pp. 
37. (Miinchen: Bayerische Gartenzeitung, 1922.) 20 
marks. 

Lehnert, Dr. E. Der Wert der Agglutinationspriifung 
und Komplemententbindungsmethode beim Paratyphus- 
abortus des Pferdes. Large 8vo. Pp. 88. (Berlin: 
R. Schoetz, 1922.) 20 marks. 

McConnell, P. Notebook of Agricultural Facts and 
Figures for Farmers and Farm Students. Tenth edition, 
revised and enlarged. Pott 8vo. Pp. 547. (London: 
C. Lockwood and Son, 1922.) 15s. net. 

Macklin, Prof. T. Efficient Marketing for Agricul- 
ture: Its Services, Methods, and Agencies. Ex. Cr. 8vo. 
Pp. xviii+418. (London: Macmillan and Co., Ltd., 
1922.) 12s. 6d. net. 

Meunier, J. Dela production de la graine de betterave 
sucriére dans le département des Basses-Pyrénées. 8vo. 
Pp. 212. (Paris: P. Renouard, 1922.) 

Meyer, Dr. L. Neuzeitliche Stickstoffdiingung. 8vo. 


Pp. 51. (Neudamm: J. Neumann, 1922.) 10 marks. 
Otto, Prof. Dr. R. Diingerlehre. 3 umgearbeitete 
und erweiterte Auflage. 8vo. Pp. vii+86. (Stuttgart: 


E. Ulmer, 1922.) 24 marks. 

Pouriau. La Laiterie: art de traiter le lait, de fabriquer 
le beurre et les principaux fromages frangais et étrangers. 
7¢ édition, complétement remaniée, mise au courant des 
progrés modernes, et augmentée, par Prof. L. Ammann. 
Cr. 8vo. Pp. 640. (Paris: Librairie agricole, 1922.) 
15 francs. 

Scott, W., with the collaboration of various writers. 
An Indexed System of Veterinary Treatment: Modern 
Medical, Surgical, and Biological Therapy. Roy. 8vo. 
Pp. 647. (London: Bailliére, Tindall, and Cox, 1922.) 


31s. 6d. net. 


Verlag “‘ Verein deutscher Kalk- | 


| tions alimentaires. 


Senner, A. Naturkunde auf Grundlage der heimischen 
Scholle. Experimentelle landwirtschaftliche gerichtete 
Naturlehre fiir Landschulen. 2 vermehrte und _ ver- 
besserte Auflage. Large 8vo. Pp. xvi+172. (Heidelberg: 
W. Ehrig, 1922.) 28 marks. 


Anatomy: Physiology 


Gerwiener,F. Alkohol und Lungentuberkulose. Large 
8vo. Pp. 36. (Miinchen: Verlag der Aerztlichen Rund- 
schau, 1922.) 7.50 marks. 

Gouin, R. Les Aliments du bétail et les intoxica- 
Pott 8vo. Pp. 400. (Paris: J.-B. 
Baillicre et fils, 1922.) 1o francs. 

Gregory, Prof. W. K. The Origin and Evolution of 
the Human Dentition. Sup. Roy. 8vo. Pp. xviii +548 + 
15 plates. (Baltimore, Md.: Williams and Wilkins Co., 
1922.)* 

HG6ber, Prof. Dr. R. Physikalische Chemie der Zelle 
und der Gewebe. Fiinfte, neubearbeitete Auflage. I 
Halfte. Med. 8vo. Pp. xv+544. (Leipzig: W. Engel- 
mann, 1922.) 575 marks.* 

Hopkins, Prof. F.G. Newer Aspects of the Nutrition 


Problem. Pp. 19. (New York: Lemcke and Buechner, 
1922.) 75 cents. 
Kling, A. Méthodes actuelles d’expertises employées 


au laboratoire municipal de Paris et documents sur les 
matiéres relatives a l’alimentation. A l’usage de tous les 
laboratoires d’analyses et des experts-chimistes. Tome V: 
Eauxetair. Large $vo. Pp.181. (Paris: Libr. Dunod, 
1922.) 14 francs. 

Schulz, Prof. F. N. 
Chemie. 6 Auflage. 8vo. Pp. iii+117. 
Fischer, 1922.) 18 marks. 

Stiles, Prof. P.G. Human Physiology: A Text-Book 
for High Schools and Colleges. Third edition, revised. 
Ex. Cr. 8vo. Pp. 425. (Philadelphia and London: 
W. B. Saunders Co., 1922.) 12s. net. 

Variot, Dr. G. Les Laits condensés et leur utilisation 
dans l’alimentation humaine. (Monographies techniques. ) 
8vo. Pp. 30. (Paris: Editions médicales, 1922.) 2 francs. 

Waller, Dr. A. D. The Electrical Action of the 
Human Heart. Edited by A. M. Waller. Demy 8vo. 
Pp. ix+103. (London: University of London Press, 
Ltd., 1922.) 7s. 6d. net.* 

Walmsley, Prof.T. A Manual of Practical Anatomy : 
A Guide to the Dissection of the Human Body. In 3 
parts. Part 3: The Head and Neck. Demy 8vo. Pp. 
vlii+272. (London: Longmans, Green, and Co., 1922.) 
Ios. 6d. net.* 

Wlassak, R. Grundriss der Alkoholfrage. 4to. Pp. 
iv+108. (Leipzig: S. Hirzel, 1922.) 30 marks. 


Praktikum der physiologischen 
(Jena: G. 


Anthropology: Ethnology 


Brewster, A. B. The Hill Tribes of Fiji: A Record 
of Forty Years’ Intimate Connection with the Tribes of 
the Mountainous Interior of Fiji, with a Description of 
their Habits in War and Peace, Methods of Living, 
Characteristics Mental and Physical, from the Days of 


Cannibalism to the Present Time. Demy 8vo. Pp. 308. 
(London: Seeley, Service, and Co., Ltd., 1922.) 21s. net. 


Longnon, A. Les Noms de lieu de la France: leur 
origine, leur signification, leurs transformations. Deuxiéme 
fascicule: Noms de lieu d’origine saxonne, burgonde, 
wisigothique, franque, scandinave, bretonne et basque. 
8vo. Pp. 177-336. (Paris: E. Champion, 1922. 

Loon, H. van. The Story of Mankind. Med. 8vo. 
Pp. xxviili+492+17 plates. (London: G. G. Harrap 
and Co., Ltd., 1922.) 12s. 6d. net. 

Mills, J.P. The Lhota Nagas. 
and Supplementary Notes by J. H. Hutton. (Published 
by direction of the Government of Assam.) Demy 8vo. 
Pp. xxxix +255. (London: Macmillan and Co., Ltd., 
1922.) 25s. net.* 

Springett, B. H. Secret Sects of Syria and the 
Lebanon: A Consideration of their Origin, Creeds, and 
Religious Ceremonies, and their Connection with and 
Influence upon Modern Freemasonry. Demy 8vo. Pp. 
351. (London: G. Allen and Unwin, Ltd., 1922.) 
I2s. 6d. net.* 
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White, W. G. The Sea Gypsies of Malaya: An Underhill, Evelyn. The Life of the Spirit and th 
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Philosophy of Idealism. Cr. 8vo. Pp. xix+115+149. | E. Flammarion, 1922.) 7.50 francs. 
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Finzel, O. Praktische Harndiagnostik. 2 Auflage. 
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wirkungslehre. 3 vermehrte Auflage bearbeitete von P. 
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calciques des Pyrénées et Capvern en particulier. 8vo. 
Pp. 40. (Paris: Jouve et Cie, 1922.) 
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et Cie, 1922.) 
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tion de la valeur pharmaco-dynamique de cette drogue. 
Svo. Pp. 51. (Mayenne: Impr. J. Lechurel, 1922.) 
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und Wien: Urban und Schwarzenberg, 1922.) 30 marks. 

Lereboullet, P., Harvier, P., Carrion, H., and 
Guillaume, A. G. Endocrine Glands and the Sym- 
pathetic System. Translated by F. R. Mason and D. E. 
Ayres. Roy. 8vo. Pp. 378. (London: J. B. Lippincott 
Co., 1922.) 25s. net. 

Lespinne et Wydooghe. Etude de deux cas de pur- 
pura hémorrhagique consécutifs aux injections d’arséno- 
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Levy-Bing, Gerbay, et Philippeau. Premiers essais 
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Meyer, H. H., und Gottlieb, R. Die experimentelle 
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Mills, G. P., and Humphreys, H. A Text-book of 
Surgery for Dental Students. Third edition. 8vo. Pp. 
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Ministry of Health. Reports on Public Health and 
Medical Subjects, No. 11 : Report on Encephalitis Lethar- 
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in England and Wales during t919 and 1920, together 
with a comprehensive Bibliography of the Subject. By 
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MacNalty and J. R. Perdrau. Roy. 8vo. Pp. x +344. 
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Moullet, C. Traitement de l’urétrite chronique par 
Vionisation. 8vo. Pp. 39. (Paris: Impr. Le Francois, 1922.) 

Mourgues, J. B. Contribution a l'étude du vaccin 
mixte de Delbet : Les idées modernes sur l’immunisation 
active. 8vo. Pp. 112. (Nancy: Impr. nancéienne, 1922.) 

Muffat, R. Du traitement des métrites par les sels de 
terres rares (Thoriumet Didyme). 8vo. Pp.32. (Paris: 
Vigot fréres, 1922.) 

Orth, F. J. Biochemische Behandlung der Krank- 
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Perés, M. La Réaction du benjoin colloidal dans le 
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Portmann, G., et Lachapéle, A. P. La Roentgen- 
thérapie des tumeurs malignes en oto-rhino-laryngologie. 
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Pybus, F. C. The Surgical Diseases of Children: A 
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Med. 8vo. Pp. vi+182. (Cambridge: W. Heffer and 
Sons, Ltd.; London: Simpkin, Marshall, and Co., Ltd., 
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Experimental Station. Demy 8vo. Pp. 155. (Harpen- 
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Tower. W. E. Castle, of Harvard University, is author 
or co-author of 12 volumes relating to evolution in some 
of its aspects. Dr. Oscar Riddle has edited the extensive 
posthumous studies of Charles O. Whitman on pigeons, 
their orthogenetic evolution, inheritance, behaviour, etc. 
Dr. C. B. Davenport, who has had charge of this 
Department since its organization, has published works 
on various phases of the general subject. 

Lists descriptive of the publications of the Department 
of Genetics, together with the prices, etc., will be sent 
post paid on application, 


All orders for Books should be addressed to 


CARNEGIE INSTITUTION OF WASHINGTON, 
WASHINGTON, D.C., U.S.A. 


DISCOVERY 


A MONTHLY POPULAR 
JOURNAL OF KNOWLEDGE 1 = 


Epirep ny EDWARD LIVEING, B.A. net 
Monthly. 


Scientiric Apviser: A. S. RUSSELL, D.Sc. 


In recent years the imaginationsof the English- 
speaking communities have been stimulated to a 
remarkable extent, and there is everywhere a 
desire for more and still more knowledge. 
DISCOVERY aims at fulfilling this demand. 
Its articles are written by experts in every 
branch of the arts and sciences, and in a 
language for the non-technical general reader. 


CONTENTS FOR NOVEMBER. 

EDITORIAL NOTES. 
CLIDING FLICHT. RAFEX” 
THE FEAR OF DEATH. F. A. HAMPTON. 
INFLATION AND UNEMPLOYMENT. Pror. DoucLas KNoop. 
THE ATTACK ON MOUNT EVEREST. 

Dr. R. N. RupMosE Brown. 
THE ANTIQUITY OF MAN IN AMERICA—II. 


E. N. FALLAIZE. 
ECLIPSES OF THE SUN. H. SPENCER Toy. 
THE BRITISH ASSOCIATION’S MEETINC. 


Dr. A. S. RUSSELL. 
REVIEWS OF BOOKS. 
BOOKS RECEIVED. CORRESPONDENCE. 


Annual Subscription 12s. 6d. post free. 
LONDON: JOHN MURRAY 


ISIS 


International Review devoted to i, 
History of Science and oa 


Edited by GEORGE SARTON, D.Sc. 


Associate of the Carnegie Institution 


Harvard Library 183. Cambridge, Mass. 


The chief feature of Isis is a Critical Biblio- 
graphy of the History and Philosophy of Science 
and of the History of Civilization. The three 
first volumes (1882 pages) contain about 5620 
bibliographic notes, 312 reviews, and 43 longer 
papers. Isis is the main centre of information 
on the History and Philosophy of Science and 
the History of Civilization. 3 parts complete a 
volume within 12 to 18 months. 


Parts 1 and 2 (454 pp.) of Vol. IV. have 
appeared. Each volume costs 50 Belgian francs 
(ed. de luxe, from Vol. II. on, roo francs). 


Publisher: WEISSENBRUCH, 
49 rue du Poincon, Bruxelles, Belgium. 


PRINTED IN GREAT BRITAIN BY R, & R. CLARK, LTD., EDINBURGH. 
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ALUNDUM REFRACTORIES 
AND LABORATORY WARE 


CRUCIBLES, COMBUSTION BOATS, MUFFLES, PLATES, FILTER DISHES, 
CONES & DISCS, ELECTRIC FURNACE CORES & TUBES, PYROMETER 
TUBES, EXTRACTION THIMBLES, FLAME COLLARS, CEMENTS, ETC. 


Alundum Electric Furnace Cores. 
For the construction of small wire resistance electric 
f furnaces Alundum Refractory Cores meet the require- 
ments of the most efficient material for this purpose. 


No. Bore. Length. Pitch, og 
5967 ts tos. 6d. 
11862 te” tos. 6d. 


with §”:flange 


Alundum Flame Collar in use. 


The Alundum Flame Collar differs from the 
common type in that the refractory mixture will 
withstand the highest temperatures obtained with 


laboratory burners. The supporting triangle fits Alundum Moffles, Both Ends Open. 
into the slot, holding the crucible in the centre of Inside Dimensions. 
the space, so that a maximum heating effect is No. Height. Width. — Length. Wall. Price. 
d 201 24” 3 9” 16s. od 
pro uced. 202 3 ah” 10" ne 275. 6d. 
203 32” 54” 12” 36s. 8d. 
No. Dia. Height. Price. 204 54” 74 14 i 575+ 3d. 
2 ” ” Also supplied with One End Closed at 10 per cent. extra. 
13082 34 3 13s. gd. Special sizes made to order, 


Illustrated Descriptive List post free on application to the Sole Agents : 


TOWNSON & MERCER L” 


34 CAMOMILE STREET, LONDON, E.C. 3. 


TELEPHONE: LONDON WALL 5754-5. TELEGRAMS: ‘‘ TOWNSON STOCK LONDON.” 
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UNIVERSITY OF HONG-KONG. 


A LECTURER in MECHANICAL ENGINEERING is required 
for the University of Hong-Kong. Candidates should be graduates in 
Engineering of some British University. Preference will be given to un- 
married men. A sound knowledge of workshop practice, ability to take 
students in steam and oil engine work and to lecture on practical subjects, 
is required. The Lecturer will be expected to keep all the plant of the 
Laboratories in running order, The appointment will be on a five years’ 
agreement, Salary £500 per annum, converted for purposes of local pay- 
ment at two shillings to the dollar. Free quarters or an allowance of £100. 
Half salary from date of embarkation. 

Application should be submitted in covers marked ‘‘C.A.” to the 
Secretary, Board of Education, Whitehall, London, S.W.1. Scottish 
candidates should apply to the SecreTaky, Scottish Education Department, 
London, S.W.1. 


UNIVERSITY OF LONDON. 


The Senate invite applications for the UNIVERSITY CHAIR OF 
ANATOMY, tenable at St. Bartholomew's Hospital Medical College. 
Salary £1000 a year. Applications (12 copies) must be received not later 
than first post on April 16, 1923, by the ACADEmic ReGisTRAR, University 
af ever eee. South Kensington, S.W.7, from whom further particulars may 

obtained. 


REQUIRED.—A Chemist for the Bio- 
Chemical Department of the Middlesex Hospital Medical School. 
Must have a knowledge of Synthetic Organic Chemistry. Ample 
opportunity will be given for research. ej ogy ey 4300 p.a. 
For further particulars write to R. A. Fovgy, hool Secretary, 
Middlesex Hospital, W.1. 


CIVILIAN EDUCATION STAFF 
ROYAL AIR FORCE. 


Applications are invited for the following vacancies to be filled in 
January 1923 or earlier : 


Electrical and Wireless School, Flowerdown, near Winchester. 
MASTER-IN-CHARGE, Grade II.—£600 by £20 to £700. 


No. 1 School of Technical Training (Boys), Halton, 
near Wendover, Bucks. 


Several GRADUATE ASSISTANT MASTERS, Grade III.—£275 by 
415 to £395, by £20 to £550. 


In the case of appointments to Grade III. an allowance up to ten in- 
crements of the scale can be granted in respect of previous experience and 
war service. Preference will be given to candidates who have served a 
commissioned officers in any of the three Services. 

The subjects of instruction include English, Practical Mathematics, 
— Mechanics, Elementary Thermodynamics, Electricity and Drawing. 

‘urther particulars and the necessary form of application can be obtained 
from the Secretary (A.E.), Air Ministry, Kingsway, London, W.C.2. 


REQUIRED.—Research Chemist at Wool- 
wich for temporary appointment of at least 12 months. Salary according 
to qualifications, up to £300 per annum inclusive. Apply Box 28. c/o 
Narore Office. 


SPECIAL MICROSCOPICAL SLIDE: 


Radium. Perpetually giving off numerous flashes of intense light. 
Post free, 2s. _ DARLASTON, 31 Freer Road, Birchfield, Birmingham. 


WANTED.—Second-hand Mineralogical, 
oe +3 Microscope, 50-500. Box W. 25, Horwoops, 170 Fleet 
treet, 


THE GENERAL DISCUSSIONS OF 
THE FARADAY SOCIETY. | 


The SECRETARY will send on application the latest list of available 
REPRINTS.—10 Essex Street, London, W.C.2. 


The Misses FARRAN 
10 Bell Yard, Temple Bar, W.C. 2, 
HAVE CONSIDERABLE EXPERIENCE IN 
COPYING SCIENTIFIC MS. 


AND ARE PREPARED TO 
UNDERTAKE ANY QUANTITY. 


Bargains in Government Surplus Stores 


Every one of these Coils 
was submitted to a_ very 
exacting Government test for 
output and efficiency. 


They are further guaran- 
teed by us to be in first-class 
working order and condition, 
and therefore confidently re- 
commended. 


Specification. — 12-inch 
Spark Heavy Discharge Coil, 
complete with Condenser, 
Variable Primary, Discharge 
Pillars, Heavily Insulated, 
and fitted in Solid Polished J 
Teak Cases. Can be used in 
the vertical or horizontal posi- 
tion. Fitted with removable 
Carrying Handles. 


ELECTRICAL 
DEPARTMENT 


12-INCH SPARK HEAVY DISCHARGE INDUCTION COILS 


For further Surplus Bargains send for Catalogue No. 2. 


THE MEDICAL SUPPLY ASSOCIATION LTD. 


Actual Makers of Scientific Electrical Apparatus, | 


167-185 GRAY’S INN ROAD, LONDON, W.C.1. 


These tested and approved 
Induction Coils are offered at 
the extremely 


Low Price of £28 each 
‘Exclusive of Meter. 
Milliamp ter £3 extra. 


To avoid disappointment send 
your orders early. Only a 
limited number can be sup- 
plied. 


A UNIQUE 
OPPORTUNITY 
FOR 
LABORATORIES 
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WHELDON & WESLEY L‘: 


Representing the combined firms of 
JOHN WHELDON & CO. and WILLIAM WESLEY & SON 
Registered Offices: 2, 3 & 4 Arthur Street, New Oxford Street, 
London, W.C.2, England. 
thle Address: Wheldwesly, London. Telephone: Gerard 1412. 


The Company respectfully announce that they are prepared 
to supply Libraries of Universities, Colleges, and Institutions 
having departments containing books on the pure and applied 
sciences, with any lacunae in their sets of periodicals or books in 
ny language that may be required. 


To Research Workers they offer to supply books, separata and 
he literature connected with any branch of science from the early 
rinted books to those of modern times. 


The Company’s Directorate include W. J. H. Craddock, H. 
Kirke Swann, F.Z.S., M.B.O.U., and E. F. Wesley, A.K.C., 
who each have had a long and practical experience in the pur- 
chase and sale of the ancient and modern litérature of the sciences, 


The Company’s new premises will enable them to exhibit the 
extensive stock of the two firms in a manner hitherto unattempted 
in this country. 


Catalogues of books on Zoology and Botany have been recently 
issued and a classified catalogue of books on Chemistry is now in 
preparation. Catalogues, 2d. each, post free. 

Libraries are purchased as well as sold. 


2,3, &4 ARTHUR ST., NEW OXFORD ST., LONDON, W.C.2. 


Agency of the Smithsonian Institution of the United States for the 
Increase and Diffusion of Knowledge, Washington, D.C. 


SCIENTIFIC PERIODICALS & BOOKS 


- Messrs. W. Heffer & Sons, Ltd., Booksellers, 
Cambridge, will be glad to receive offers of Com- 
plete Libraries, Sets of Journals, and Smaller 
Collections of Books, for which they are prepared 
to offer full current value and pay cash. 

They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scientific 
Books and Journals, both English and Foreign (new and 
second-hand). They can guarantee promptitude and intelli- 
gent handling of all orders entrusted to them. 

Catalogues are frequently issued, and will be sent post free 
on application. 

Licensed Valuers for Probate. 


Telegrams and Cables : Telephone : 
Herrer, CAMBRIDGE. 862 (2 lines). 


J. POOLE & CO. 


ESTABLISHED 1854 


SCIENTIFIC & EDUCATIONAL 


BOOKSELLERS 


Second-hand Books at about half published Price. 
New Books for all Examinations. 


ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


104 Charing Cross Road, London, W.C.2 


BLACKIE’S 


MATHEMATICAL BOOKS 


PLANE GEOMETRY 


AN ACCOUNT OF THE MORE ELEMENTARY PROPER- 
TIES OF THE CONIC SECTIONS, TREATED BY THE 
METHODS OF PURE AND CO-ORDINATE GEOMETRY 


By L. B. BENNY, M.A. (Cantab.), B.A. (Lond.), 
F.R.A.S. Sometime Mathematical Scholar of 
Christ’s College, Cambridge ; Head of the Mathe- 
matical Department of University College, Exeter. 
Large Crown 8vo, viii + 336 pp., with Answers, 

including 146 figures and five half-tone portraits of 

celebrated mathematicians. Price ros. 6d. net. 
The book covers completely the syllabus in 

Geometry for the Pass B.Sc. Examination of the 

University of London, in Pure Mathematics, 


APPLIED CALCULUS 
By F, F. P. BISACRE, O.B.E., M.A., B.Sc.,, 
A.M. Inst.C.E, 
Large Crown 8vo, xvi+416 pp., with Answers, 
including 106 figures, and 17 half-tone portraits of 
celebrated mathematicians and physicists. Price 


tos. 6d. net. 
This book has been specially written for science 


and engineering students who desire to acquire a 
working knowledge of the calculus but whose pre- 
liminary mathematical equipment is slight. 


A GENERAL TEXTBOOK 
OF ELEMENTARY ALGEBRA 
By E. H. CHAPMAN, M.A, (Cantab.), D.Sc. (Lond.), 
Late Senior Mathematical Master at Christ’s 
College, Finchley, N., Chesterfield Grammar 
School, Blackburn Grammar School, and King 

Edward VII. School, Lytham. 


A work covering the syllabus in algebra for the 
Final B.Sc, Examination, London University. 
(Ready Shortly.) 


ELEMENTARY MENSURATION 


OF SOLIDS 
By R. W. M. GIBBS, B.A, (Cantab.), B,Sc. (Lond.). 
Crown 8vo. Price 3s. net. 


SOLID GEOMETRY 


By J. W. HENSON, B.A., Headmaster, High 
School for Boys, Trowbridge, 
Crown 8vo. Price 3s. net. 


Please send postcard for List B containing full 
particulars of above books. 


BLACKIE & SON, LTD. 


50 OLD BAILEY, LONDON, E.C.4 
GLASGOW AND BOMBAY 
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HIGH TENSION TRANSFORMERS 


of special design and construction for 
the Determination of 


ATOMIC STRUCTURE IN CRYSTALS 


and other substances. 


As supplied to 
Sir Wiliam Bragg, 
Prof. W. L. Bragg, 
Sir E. Rutherford, 
University of Toronto, 
University College of 
Swansea, 
University of 
Groningen, etc. 


MACHINE 


gives unequalled results, 
and the method of use 
is sound and practical. 


It appeals to Students. 7 
invited, 


SUNIC RESEARCH LABORATORIES. 


Please ask for Circular 520. 
WATSON & SONS (hear) Ltd. 


G. CUSSONS, LTD., Electrical Engineers, 
The Technical Works, SUNIC HOUSE, PARKER STREET, 
KINGSWAY, LONDON, W.C. 2. 


MANCHESTER, N.W. 
Established 1837. 


7EN IT Spencer Portable Microscope 


For Charging Accumulators from A.C. Mains. 


The case takes the instrument and 
complete equipment, including a 
mechanical stage and camera lucida. 


All metal case. Total weight, 
with lenses, etc., 94 Ibs. 


‘ NEW MODEL BARNARD GAS 
LAMP, suitable for high-power 
dark ground illumination, 


£2:2s. complete. 


The closed case. Catalogues free. 


Tue ZENITH MANUFACTURING CO. 
HAWKSLEY & SONS 


(Sole Makers of the ‘‘ZENITH’’ Patterns) 
Contractors to the Admiralty, War Office, Air Ministry, Post Office, L.C.C.. &¢. 
ZENITH WORKS, VILLIERS ROAD, 
WILLESDEN GREEN, LONDON, N.W.2. 83 Wigmore Street, London, W.1. 


Phone: Willesden 1115. Telegrams: Voltaohm, Willroad, London. 
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iS SCIENCE | ANDREW MELROSE | SERIES 
By Professor J. ARTHUR THOMSON, M.A., LL.D. 
Natural History Studies. Compiled trom the | The Control of Life. Crown 8vo. Cloth. Price 
S a_thor’s own works. Price 7s. 6d. net. Ts. 6d. net. 
Punch says: “‘ They have not only added to my knowledge of natural Country Life says: ‘It is the clearest, simplest, yet most compre- 
i history, but have spurred me on to a keen desire to increase it.’ hensive survey of the subject which has so far been published.” 
' THE “COMMON THINGS” SERIES. 
Edited by J. ARTHUR THOMSON, M.A., LL.D., Professor of Natural History, University of Aberdeen, 
Common Stones. By Prof. GReNvILLE A. J. Cote. | Common Plants. By Dr. McGrecor SKENE. Fully 
Fully illustrated. Crown 8vo. Price 6s, net. illustrated. Crown 8vo. Price 6s. net. 
The Saturday K eview says: ‘‘ No botanical book exists that gives so 
The Evening Standard says: ‘“, . . a delightful and unconventional | clear and philosophic a purview of the way of a plant in the earth or 
series of geological essays which will be read _ by the geologist and by water. A text book that makes really good reading is not a common 
the schoolboy with the same keen enjoyment.’ thing ; and this one is almost exciting.” 
LONDON: ANDREW MELROSE (Ltd.). 
A Comparison of British and American Foundry Practice, 
With special reference to the use of Refractory Sands. 4/6 net. By P. G. H. BOSWELL, D.Sc., M.Inst.M.M., etc., George Herdman 
Professor of Geology in the University of Liverpool, late cuits Adviser (Geological) to the Department of Iron and Steel Production, 
Ministry of Munitions. 
The results of a detailed study of American foundries and Steel works, being the first attempt to compare the British and American methods 
and conditions ; a sequel and supplement to the author's previous publications, including a large amount of new data. 
THE UNIVERSITY PRESS OF LIVERPOOL LTD.: HODDER AND STOUGHTON LTD., LONDON. 
d. PATENT LAW OF ALL ‘COUNTRIES MESSRS. SOTHESA™ 
have now opened a Scientific Department on the first floor of 
By W. P. THOMPSON, F.C.S., M.I.Mech.E., Etc., their Strand House, where a selection of their large stock in 
Chartered Patent Agent of Liverpool. modern, as well as old and rare, works on Exact and Applied 
Entirely revised and rewritten 1920, 157 pages. Crown Octavo. Science may be seen on the shelves. 
All Countries, 6s. British Law only, is. They would also call attention to their facilities in getting sets 
“Should prove a very valuable and trustworthy guide to would-be | or runs of periodicals on scientific subjects, as well as rare or 
patentees.”—Nature. out-of-print books they may not have in stock already. 
— Lonpon : STEVENS AND Sons, LimiTEp. HENRY SOTHERAN & CO., 140 STRAND, W.C.2, & 43 PICCADILLY, W.1, LONDON. 
If you are in need of any SECOND-HAND BOOK on BOO KS | Scientific, Technical, Educational, 
. Natural History or Science apply Medical, on every other subject, 
=] and for all Exams. 
DULAU & CO., Ltd., SECOND-HAND AND NEW. 
1,000,000 vols. in stock. Catalogues free. State Wants. Books sent on approval. 
Established 1792. 34, 35, 36 Margaret Street, BOOKS BOUGHT: Best Prices Given. 
Libraries purchased. Cavendish Square, London, W.1. W. & Hi FOYLE, LTD., 121-125 Charing Cross Road, London, W.C.2. 
SECOND-HAND 
ZEISS Microscopes in stock from. . £230 0 0 
claves with internally fit- LEITZ ” ” 4 
ting cover, secured perfectly WATSON ,, ” ” 610 0 
gas-tight by the operation BECK ” 
of only one central hand BECK Popular Binoesles ar, complete outfit 
nut. Made in a variety of CROUCH Binocular Outfit. 1515 0 
sizes for pressures up to SWIFT Medical Outfit, #”, }”, 7”, mec chanical aad case 1919 O 
one thousand atmospheres. SPENCER LENS Outiit, i” 17 10 © 
= Speciali in pl laboratory equip- WATSON Edinburgh H, 3”, ° . 2710 0 
benches, fume cupboards, gas and HARTNACK Microscope, complete. 4 330 
water fittings, stills, ovens, etc., also Botanical Students’ Models, from. 
= ventilation. Estimates free, enquiries List on request. 
| invited. Repairs to any Microscope—Exchanges made. 
BROADHURST, CLARKSON & Co. 
Alembic Works, Wedmore St., NOTE ADDRESS— 
Halloway, Londen, 1.39. 63 FARRINGDON ROAD, LONDON, E.C.1. 
DALE & HOLLINS 
Electrical, Magnetic, Optical Materials and A 
Motors, Insulated Wires, Batteries, Relays, WIR LES ADIO 4 
one Crystals, Valves, (Condensers, New Dental Alloy, Scrap, 
uros Accumulators, do not wear out, ectric ocks, man 
new articles. New List free. pagel Purchased for Cash or Valued. 
Lenses, Prisms, Mirrors, and all Artists’ Materials and 
Drawing Instruments. Large stock of good Second-hand . °9 
Electrical and Scientific Instruments. //lustrated List 
6d. post free. See our showroom and windows, or write us. In centre of 17 & 18 PICCADILLY, LONDON, W.1. 
— London—Top of Kingsway. EST. 1772, 


SCIENTIFIC APPLIANCES, 11 & 29 SicILIAN AVENUE, LonDON, W.C.1. | Fine Jewels or Plate also purchased or valued. 
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JAMES SWIFT & SON LTD. 


MAKERS OF THE HIGHEST GRADE 
i} MICROSCOPES AND ACCESSORIES. 


Contractors to all Scientific Departments of H.M. Government. 


PETROLOGICAL MICROSCOPES 
Primex,” “‘ Advanced Student,”’ “‘ Petros,’’ 
“Survey”’ and “‘ Dick” models for all classes 
of Petrological and Mineralogical Research. 


{, For specifications and prices see list of new models 
(Petro 1922) post free. 


Editorialiy noticed in NATURE, May 20, 1922, fage 658. 


University Optical Works, 
81 TOTTENHAM COURT ROAD, 
** Advanced LONDON, W.1. 


Student” 


SECOND-HAND 
MICROSCOPES 


A limited number of the highest-class, recent model 


BACTERIOLOGICAL MICROSCOPES 
BY 


THE SPENCER LENS COMPANY 


with side fine adjustment, mechanical stage, spiral substage 
with Abbe condenser, triple nosepiece, 16 mm., 4 mm., and 
1°8 mm. (oil immersion) objectives, 2 eyepieces, complete in 


case. In perfect condition. £22, 10s. each. 
DERBY CROWN GLASS (on Many others; list on application. 
Little Chester. DERBY. CLARKSON’S, 338 High Holborn, London, W.C.1. 


The original firm. Opposite Gray's Inn Road. Phone: Holborn 2149. 


MACMILLAN & CO.’S RECENT BOOKS. 


SECOND EDITION. 


CRYSTALLOGRAPHY AND PRACTICAL CRYSTAL MEASUREMENT. sy 
A. E. H. TUTTON, D.Sc. M.A., F.R.S., A.R.C.Sc,, Past President of the Mineralogical Society. 
Second Edition in Two Volumes. Illustrated. 8vo. Vol. I. FORM AND STRUCTURE. 50s, net. 
Vol. Il. PHYSICAL AND CHEMICAL. 50s. net. 

NATURE.—“ These two volumes are a mine of accurate information on matters belonging to a wide field of know- 
ledge, and testify alike to the learning and industry of the author and to the enterprise of his publishers.” 


DISTILLATION PRINCIPLES AND PROCESSES. sy syDNEY YOUNG, D.Sc, 
F.R.S., with the collaboration of Lieut.-Col. E. Briggs, B.Sc., T. Howard Butler, M.Sc., F.I.C., 
Thos. H. Durrans, M.Sc, F.1I.C., the Hon. F, R. Henley, Jas. Kewley, M.A., and Joseph Reilly, D.Sc. 
With 210 Illustrations. 8vo. 4os. net. 

THE GAS WORLD.—* The work is one which will be of the greatest value to chemists and all those whose 
business it is to prepare liquid chemical materials of the purest possible quality. The methods described and the sketches 
vf apparatus used have evidently been developed and perfected as a result of much detailed experience by very skilful 
workers. Students who need to acquire accurate knowledge of processes of distillation on either a minute or a large scale 
will do well to possess themselves of this book.” 

SIXTH EDITION OF VOLUME II. 
CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, FATS AND WAXES. 
By Dr. J. LEWKOWITSCH, M.A., F.C, Illustrated.. 3 Vols. Medium 8vo, Vol. II. Sixth 
Edition entirely revised by GEORGE H. WARBURTON. 42s. net. 


«*, Previously published. Vol. I. Sixth Edition. 36s. net. 
NATURE, —* The enormous amount of information contained in the book virtually makes it an exhaustive dictionary.” 


INORGANIC CHEMISTRY. by T. MARTIN LOWRY, C.BE., F.R.S., D.Sc, Professor of 
Physical Chemistry in the University of Cambridge. Illustrated. 8vo. 28s. net. 
THE OXFORD MAGAZINE.—“ This book will do. It is undeniably better than any text-book covering the same 
ay mi eae that lies between that traversed by an elementary book like Alexander Smith and the larger treatises 
ike Roscoe. 


*, Send for Macmillan’s Classitied Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z2. 


vi 
PLATES AND MOULDED BLANKS 
FOR THE SERVICE OF MANUFACTURERS 
4 "BINOCULAR GLAS SES ASTRONOMICAL 
AND. SCIENTIFIC INSTRUMENTS. 
J 
; 
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Every variety of 


“N\X/HATMAN” 
FILTER PAPERS 


has its own distinctive label. All are 
in sealed packages, plainly marked. 


» 


Use WHATMAN FILTER PAPERS 


Note the label! acy experiments ; they will never fail 


Samples, Price List and Booklet, giving full particulars 
of all our grades, together with feria” of labels and 
notes on application, free of charge. 


SUPPLIES OBTAINABLE FROM ANY LABORATORY 
FURNISHER., 


Sele Manufacturers : 
W. & R. BALSTON, Ltd., Maidstone, Kent. 


Sole Sales Representatives : 
M. REEVE ANGEL & Co., Ltd., 9 Bridewell Place, Londen, 8.C,4@ 


Callender & Barnes’ Continuous Flow Calorimeter 
For the accurate determination of the electrical equivalent of heat. 


A stream of water is made to flow 
through a glass tube, and in passing 
is heated by a manganin wire con- 
tained in the tube and carrying a 
known current. The rise in the 
temperature of the water is measured 
by two Thermometers, and knowing 
the energy dissipated by the wire and 

e volume of water passing: per 
second, the electrical equivalent of 
heat may be calculated. Results 
accurated to | in 400 are easily 
obtainable. 

The rate of flow of the water is 
kept constant by a constant level 
cistern supported on a stand. By 
Bm varying the height of the cistern the 
a rate of flow may be set at any desired 


speed. 


Complete with Cistern on stand and with two Thermometers reading 1/5° C. 
£4 4 0 
A copy of our 1922 catalogue No. 150 will be sent upon request. 


W. G. PYE & CO. 


CAMBRIDGE, ENG. 
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TECHNICAL 1B) LITERATURE 


Just & PRACTICE. 
STEAM TURBINE THEOR 
By W. J. KEARTON, Assoc. M. Inst. N.A. The Lea Ing 
We believe that this book will quickly be accorded 
a high place amongst the literature of Steam Turbine B R I T I S H H O U S E 
Engineering. With many examples of modern practice. 


In demy 8vo, 456+xvi pp. 15s. net. 
Full particulars on application. 


for 
OUTLINES OF ECONOMIC ZOOLOCY. H M A L 


In 12mo, cloth gilt, 333 pp., with 194 illustrations. By ALBERT 
H. Reese, Ph.D. ‘This volume is intended for use either by 


students who have already had the regular elementary course 
in general zoology, or as a beginning course with some 
amplification of the morphologic and other aspects and con- J 


siderable laboratory work. It should also be useful to students 
of agriculture who want a ‘‘ practical” course. 8s. 6d. net. 


A LABORATORY MANUAL OF ANTHROPOMETRY. 
In medium 8vo, cloth gilt, 204 pp., with 43 Illustrations. By PURE, FINE 
Harris H. Wivper, Ph.D. this book consists primarily of 


the rules for measurements given in“the two prescriptions of &pP RARE 


the International Congress of Anthropologists, at their meetings 


in 1906 and 1912, and adds, for the convenience of the student, . 
certain of the most useful indices. An enumeration of instru- CHEMICALS 


ments, as employed in various places, is included. 14s. net. 


RADIOACTIVITY AND RADIOACTIVE SUBSTANCES. 
By J. Cuapwick, M.Sc. With a Foreword by Sir Ernest 


Rutuerrorp, F.R.S, An introduction to the study of radio- 
active substances and their radiations. The nature of radio- 


HOPKIN & WILLIAMS © 
Lf you want a book on any — or technical 160C St.H atton Garden. ndon 


subject, write and tell us. all probably be 
able to help you. 


Of all Booksellers or direct from 


SIR ISAAC PITMAN & SONS, Ltd., 
Parker St., Kingsway, London, W.C.2. 


KEW PATTERN 
DIP CIRCLE 


Fitted with two microscopes, the posi- 
tions of which can be read by means 
of verniers to 30” of arc. The instru- 
ment is supplied with two dip needles 
(approx. 90 mm. long) and two bar 
magnets for magnetizing the needles. 


Immediate delivery can be given of an instrument certified 
by the authorities of the Kew Observatory. 


The Cambnid OC and Paul 


INSTRUMENT C9 [IP 


LONDON & ~ Head Office. *2:GROSVENOR PLACE 


CAMBRIDGE EShowrooms’ LONDON, S.W.L. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 


Works Ilford, Londop. 
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NEWTON’S 


SCIENCE AND OPAQUE 


LANTERNS 


FOR THE LECTURE THEATRE AND THE CLASS ROOM 


THE DEMONSTRATOR’S LANTERN 


| 
THE EPISCOPE 
| 


FOR SCIENCE WORK 


THE INTERMEDIATE LANTERN 


| FOR OPAQUE PROJECTION 


FOR CLASS-ROOM WORK; 


Write for particulars to 


NEWTON & CO. 


Specialists in Optical Projection Apparatus, 


72 WIGMORE STREET, LONDON, W.1. 


| 
| 
Opticians to 
H.M. the King. 
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LEWIS’S 
CIRCULATING LIBRARY 


of Scientific, Technical, 
and Medical Books 


covering the widest range of subjects, pure and applied. 


= hs 


NEW BOOKS and EDITIONS are added in UNLIMITED SUPPLIES, 
as long as the demand requires, delay or disappointment thus 
being prevented. 


ANNUAL SUBSCRIPTION (Town or Country) FROM ONE GUINEA 
ding to the ber of books required at one time. 


Subscriptions may commence from any date. 2 
Books may be retained as long or exchanged as frequently as desired. 


The READING AND WRITING ROOM (first floor) is open daily. 
Prospectus, with Quarterly List of Additions, post free. 
H. K. LEWIS & CO. Ltd., 
136 Gower Street, Fiace, London, W.C.1. 


District Railway: Euston Square Station. All Tube Railways: Warren Street. 


THE OPEN COURT COMPANY 
Just Published 


THEORIA PHILOSOPHIE 
NATURALIS 


PUT FORWARD AND EXPLAINED 
By ROGER JOSEPH BOSCOVICH, S.J. 
LATIN-ENGLISH EDITION 


From the Text of the First Venetian Edition, published under 
the Personal Superintendence of the Author in wee, With a 
short life of Boscovich. Imperial Quarto. Cloth. 38. net. 


149 STRAND, LONDON, W.C.2. 


THE HANDBOOK OF 
PATENT LAW OF ALL COUNTRIES 


By W. P. THOMPSON, F.C.S., M.I.Mech.E., Etc., 
Chartered Patent Agent of Liverpool. 
Entirely revised and rewritten 1920. 157 pages. Crown Octavo. 
All Countries, 6s. British Law only, 1s. 
“Should prove a very valuable and trustworthy guide to would-be 
patentees.”—Nature. 
Lonpon : STEVENS AND Sons, LimiTED. 


MESSRS. SOTHERAN 


have now op d a Scientific Department on the first floor o/ 
their Strand House, where a selection of their large stock in 
modern, as well as old and rare, works on Exact and Applied 
Science may be seen on the shelves. 

They would also call attention to their facilities in getting sets 
or runs of periodicals on scientific subjects, as well as rare or 
out-of-print books they may not have in stock already. 

HENRY SOTHERAN & CO., 140 Strano, W.C.2, & 43 PiccaDILLy, W.1, LonDoN. 


ausch [omb 


Also 


Delivery from Stock. 
Full particulars on application. 


LONDON, 


MICROSCOPES 


FOR ALL REQUIREMENTS 


MICROTOMES, PHOTOMICROGRAPHIC 
APPARATUS, CENTRIFUGES, Etc. 


Bausch & lomb (ptical @.|td. 


Contractors to British, Indian, Colonial and Foreign Governments. 


37-38 HATTON GARDEN, 
EAC. 1, 


Our instruments may be obtained through all Dealers. 
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Messrs. LONGMANS & CO.’S LIST 


ATOMIC FORM 


With special reference to the Configuration of the Carbon Atom. 
By EDWARD E. PRICE. With Illustrations. Crown 8vo. 5s. net. 


The Theory of Atomic Form assumes that the Atom of each Element possesses a geometric solid form to which 
it owes its characteristic qualities. A definite form called a ‘*Carbonoid” is ascribed to the carbon atom, and 
carbonoid aggregates are shown to correspond in character with the carbon skeletons of Organic molecules, so 
familiar to students of Organic Chemistry, and to accord with the crystalline structure of Graphite and Diamond. 
A remarkable explanation of the forms of optically-active isomers is furnished, and interesting views are suggested 
on the probable structure of molecules in which spatial relations are of primary importance. 


RESEARCHES ON CELLULOSE, IV., 1910-1921. 
Vol. IV. of the Series “ Cross and Bevan.” 
By CHARLES F. CROSS, B.Sc. F.LC., F.R.S., and CHARLES DOREE, M.A., D.Sc. 
With Four Plates and Twelve Diagrams in the Text. Crown 8vo. 145s, net. 

AN INTRODUCTION TO THE CHEMISTRY OF PLANT PRODUCTS. 
By PAUL HAAS, D.Sc., Ph.D., Reader in Plant Chemistry in the University of London, 
University College ; and T. G. HILL, A.R.C.S., F.L.S., Reader in Vegetable Physiology in 
the University of London, University College. NEw EDITION IN TWO VOLUMES. 


Vol. II. Metabolic Processes. With Diagrams. 8vo. 7s. 6d. net. [ Just Published.] 
Vol. I. On the Nature and Significance of the Commoner Organic Compounds of Plants. 416s, net. 


PRACTICAL PLANT BIOLOGY. A Course of Elementary Lectures on 
the General Morphology and Physiology of Plants. 
By HENRY H. DIXON, Sc.D., F.R.S., Professor of Botany in the University of Dublin. 
With Diagrams. Crown 8vo. 6s. 
THE ROTHAMSTED MONOGRAPHS ON AGRICULTURAL SCIENCE. 
Edited by SIR JOHN RUSSELL, D.Sc., F.R.S. 


SOIL CONDITIONS AND PLANT GROWTH. By Sir JOHN RUSSELL, 
D.Sc. (Lond.), F.R.S. Fourth Edition. With Illustrations. 8vo. 16s. net. 


SCIENCE IN THE SERVICE OF MAN: Electricity. 
By S.G. STARLING, A.R.C.Sc., B.Sc., F.Inst.P. With Illustrations. 8vo. 10s. 6d. net. 
TABLES OF PHYSICAL AND CHEMICAL CONSTANTS AND SOME 
MATHEMATICAL FUNCTIONS. By G. W. C. KAYE, O.B.E., M.A., D.Sc., 
and T. H. LABY, M.A. Fourth Edition. Royal 8vo. 14s. net. 


PRACTICAL PHYSICAL CHEMISTRY. By ALEXANDER FINDLAY, M.A., 
D.Sc., F.1.C. With 104 Illustrations. Crown 8vo. 6s. 6d. net. 


MODERN INORGANIC CHEMISTRY. 
By J. W MELLOR, D.Sc. With 334 Illustrations. 8vo. 12s. 6d. net. 


INTRODUCTION TO MODERN INORGANIC CHEMISTRY. 
By J. W. MELLOR, D.Sc. With 232 Illustrations. Crown 8vo. Qs. net. 


HIGHER MATHEMATICS FOR STUDENTS OF CHEMISTRY AND 
PHYSICS. With Special Reference to Practical Work. 
By J. W. MELLOR, D.Sc. With Diagrams. 8vo. 21s. net. 


APPLIED AERODYNAMICS. By LEONARD BAIRSTOW, C.B.E., F.R.S. 
With Illustrations and Diagrams. 8vo. 32s. net. 


LONGMANS, GREEN & CO., 39 Paternoster Row, London, E.C.4. 
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MACMILLAN AND CO.’S NEW BOOKS. 
VOLUME II. ELECTRICITY. 


A DICTIONARY OF APPLIED PHYSICS 


Edited by SIR RICHARD GLAZEBROOK, K.C.B., D.Sc., F.R.S. 


In 5 Vols. Medium 8vo. Fully Illustrated. £3:3s. net each. Orders for the complete set of five volumes will be 
sons << a bookseller at the price of £14: 14s. net, payable in advance. 


Vol. I. Mechanics—Engineering—Heat. [Ready. | Vol. IV. Optics, Sound, and Radiology. 
», II. Electricity. [ Ready.  V. Metallurgy and Aeronautics. 
», III. Meteorology, Metrology, and Measuring Apparatus. 


ENGINEE RING.—* Many of the articles, which may be regarded as special monographs, are written in so inviting a 
form, and the interest is so sustained, that one quits them with regret. This is not surprising if it be remembered that many 
of them are written by men who have discovered new truths or have applied these truths to some special mechanical end.” 

»”", Full descriptive Prospectus post free on application. 


OFFICIAL HISTORY OF THE GREAT WAR. MILITARY OPERATIONS, 
FRANCE AND BELGIUM, 1914. MONS, THE RETREAT TO THE SEINE, THE 
MARNE AND THE AISNE, AUGUST—OCTOBER 1914. Compiled by Brigadier-General 
J. E. Epmonps, C.B., C.M.G. With Eight Sketches of Operations. 8vo. 21s. net. 

Also Thirty-four General, Battle and Situation Maps, in separate Case, 215, net. 


THE MORNING POST.—‘‘ The general framework of this history is most skilfully designed, the story is always 
easy to follow, and the small maps in the text are clear and satisfactorily fulfil their object.” 


SOME MEDICAL ASPECTS OF OLD AGE. Being the Linacre Lecture, 1922, St. John’s 
College, Cambridge. By SIR HUMPHRY ROLLESTON, K.C.B., M.D., D.C.L., LL.D., President 
of the Royal College of Physicians of London, Illustrated. Crown 8vo. 6s. net. 

SECOND EDITION REVISED. 

THE TREATMENT OF ACUTE INFECTIOUS DISEASES. By Franx 5S. Meara, 
M.D., Ph.D., Professor of Clinical Medicine in the Cornell Medical College. Second Edition Revised. 
8vo. 315s. 6d. net. 

THE LANCET—‘The fullness of the advice given as to the treatment of the various diseases should render this book 
acceptable to practitioners who are called upon to deal with them, and the counsel given is throughout sound and practical.” 
VOLUME II. JUST PUBLISHED. 


THE BELIEF IN IMMORTALITY AND THE WORSHIP OF THE DEAD. 
By Sir JAMES GEORGE FRAZER, F.R.S., F.B.A. Vol. II. THE BELIEF AMONG THE POLY- 
NESIANS. 8vo._ 18s. net. 

«*» Previously published. Vol. I. 18s. net. 
ABRIDGED EDITION IN ONE VOLUME. 
THE GOLDEN BOUGH: A Study in Magic and Religion. by sir JamEs 


GEORGE FRAZER, F.R.S., F.B.A. Abridged Edition. With Frontispiece. 8vo. 18s. net. 


GEOLOGY OF THE TERTIARY AND QUATERNARY PERIODS IN THE 
NORTH-WEST PART OF PERU. sy T. 0. BosworTH, D.Sc., M.A, F.G.S., 


F.R.G.S. With an account of the PALHOONTOLOGY by HENRY WOODS, M.A., F.R.S., T. 
WAYLAND VAUGHAN, Ph.D., J. A. CUSHMAN, Ph.D., and others. With Maps and numerous 
Illustrations. Medium 8vo. 45s. net. 


THE PETROLEUM WORLD.—* It is a book that all interested in Peruvian oil must consult or possess sooner or 
later, and it forms an addition to the petroleum books of the world of which British science and economics should by no 
means be ashamed.” 


VOLUME II. JUST PUBLISHED. 
| A TREATISE ON THE INTEGRAL CALCULUS. with Applications, Examples and 
Problems. By JOSEPH EDWARDS, M.A,, Principal of Queen’s College, London. 2 Vols. 8vo. 
Vol. I. 50s. net.. Vol. II. 50s. net. 


THE MANUFACTURE OF DYES. By the late JOHN CANNELL CAIN, D.Sc., Author of 
“The Manufacture of Intermediate Products for Dyes.” 8vo. 12s. 6d. net. 

THE DYER AND CALICO PRINTER.—“ Dr. Cain had an exceptionally sound theoretical knowledge of his 
subject, and also practical experience in the manufacture of dyes. The result is a lucid description of the methods adopted 
to produce the various classes of colours, in some cases the processes being very minutely described.” 

FIFTH EDITION. 


THE MECHANISM OF WEAVING. sy THOMAS W. FOX, MSc.Tech, Professor of 


Textile Manufactures at the Municipal College of Technology, Manchester. Illustrated. Crown 8vo. 
I2s. 6d. net. 


THE TECHNICAL JOURNAL.—“ Excellent work. . . . The book is one that can be recommended with con- 
fidence to both textile students and practical men.” 


«*« Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z. 
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GLASS AND METAL 


HYDROMETERS 


SPECIFIC GRAVITY. INSTRUMENTS 


For use in Chemical Laboratories 
and for all Industrial purposes 


° 


‘> 

N 


199 
3 


Sets of 
Standard 


Instruments 


MADE BY; 


PASTORELLI RAPKIN 


Members of British Lampblown) Scientific Glassware Manufacturers Association, Ltd. 


Contractors to various Departments of H.M. umaesals 
46 HATTON GARDEN, LONDON, E.C.1 


Actual Manufacturers of 
THERMOMETERS 
for every industrial purpose 


Barometers, Barographs, Thermographs, Hygrographs, Standard Meteorological Instruments, Etc 


Any Instrument sent on approval if desirea 


ILLUSTRATED CATALOGUES FREE ON APPLICATION 


Telegrams—Rapkin, London 


Telephone—Holborn 1981 
ESTABLISHED 1750 


Carriage paid and safe delivery guaranteed of all instruments within the United Kingdom. 
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UNIVERSITY OF BRISTOL. 


The UNIVERSITY invites applications for the CHAIR 
OF PHILOSOPHY, which will be vacant on July 31, 1923 
Salary, £800 per annum. 


Applications should be lodged, on or before February 
3, 1923, with the REGISTRAR, from whom further par- 
ticulars are obtainable. 


ROYAL SOCIETY. 
GOVERNMENT GRANT FOR SCIENTIFIC INVESTIGATIONS. 


Applications for the year 1923 must be received at the Offices of the 
Royal Society not later than January 1 next, and must be made on 
printed forms to be obtained from the CLERK to the Government Grant 
Committee, Royal Society, Burlington House, London, W.1. 


OXYGEN 


And other Gases. 


The British Oxygen Co. have works for the production 
of Oxygen, Nitrogen, Carbonic Acid, Nitrous Oxide, 
Hydrogen, and Argon in all chief industrial centres. 
The Company’s Plants are capable of an aggregate out- 
put of two million cubic feet per day. 
Special Terms quoted to the Trade, 


Catalogue and full particulars on application to the Head | 
Offices of the Company— 


THE BRITISH OXYGEN CO., Ltd., 
ANGEL ROAD, UPPER EDMONTON, 
LONDON, N.18. 


WANTED.— Journal of the Chemical Society 


from about 1890 to end of 1906. Apply Box No. 30,c/o NaTuRE Office. 


LABORATORY ASSISTANT.—Young man 


seeks berth, 44 years’ experience. Excellent references. B 95 St. 
Ann's Hill, Wandsworth. 


CHEMIST (233), B.Sc. Hons., London, re- 


quires permanent situation, home or abroad, Good theoretical and 
practical knowledge of I.C, engines. Box 30, c/o Natur« Office. 


ASTRONOMICAL TELESCOPE FOR 


Sale.—3” objective, solid brass tube, finder, four eyepieces and sun 
screen. In strong wooden case, and massive 6-ft. mahogany tripod 
stand. Price £12. 106 Manor Park, Lee, London, S.E.13. 


AUTHORS’ TYPIST.—4th year Chemical 


Student undertakes typing of scientific papers, authors’ MSS., etc. 
— knowledge of French and German. Box 10, c/o NATURE 
ice. 


SCIENTIFIC APPLIANCES 

DALE & HOLLINS 

Electrical, Magnetic, Optical Materials and pape, Dynamos, 

Motors, Insulated Wires, Batteries, ‘Relays, WIR ESS RADIO 

Parts and Fittings, Crystals, Valves, "Phones, Condensers, New 

Duros Accumulators, do not wear out, Electric Clocks, many 
new articles. Mew List free. 

Lenses, Prisms, Mirrors, and all Artists’ Materials ani 

Drawing Instruments. Large stock of g Second-hand 

Electrical and Scientific Instruments. [illustrated List 

6d. post free. See our showroom and windows, or write us. In centre of 
London—Top of Kingsway. 


SCIENTIFIC APPLIANCES, 11 & 29 Sicitian AVENUE, LonDON, W.C.1. 


The Misses FARRAN 
10 Bell Yard, Temple Bar, W.C. 2, 
HAVE CONSIDERABLE EXPERIENCE IN 
COPYING SCIENTIFIC MS. 


AND ARE PREPARED TO 
UNDERTAKE ANY QUANTITY. 


Michael Faraday 


Charles Darwin Dumas 
John Tyndall 


ACCEPTABLE GHRISTMAS AND NEW YEAR GIFTS 


A Subscription to ‘‘NATURE” (for terms of which see p. clxvii of 
the present issue), or a selection of the Steel and Photogravure 
Portraits contained in the 
Series, the full list of which is as follows: 


J. Louis R. Agassiz 
Thomas Henry Huxley Jean Baptiste André 


Sir Richard Owen 


‘SCIENTIFIC WORTHIES” 


Sir Archibald Geikie 
Lord Lister 

Stanislao Cannizzaro 
Von KGlliker 


Sir George Gabriel Stokes 
Sir Charles Lyell 

Sir Charles Wheatstone 
Sir Wyville Thomson 
Robert Wilhelm Bunsen 
Lord Kelvin 

Baron A. E. Nordenskjold 
Hermann L. F. Helmholtz 
Sir Joseph Dalton Hooker 
William Harvey 

Sir George B. Airy 


James Clerk Maxwell 

James Prescott Joule 

William Spottiswoode 

Arthur Cayley 

Sir C. W. Siemens 

John Couch Adams 

James Joseph Sylvester 

Dmitri Ivanowitsh Men- 
deléeff 

Louis Pasteur 


Simon Newcomb 

Sir William Huggins 
Lord Rayleigh 
Eduard Suess 

Sir William Crookes 
Sir William Ramsay 
Dr. A. Russel Wallace 
Prof. H. Poincare 

Sir J. J. Thomson 


Sir Norman Lockyer 


The Portraits of Sir A. GEIKIE, LORD LISTER, Prof. CANNIZZARO, Prof. VON KOLLIKER, 
Prof. S. NEWCOMB, Sir W. HUGGINS, LORD RAYLEIGH, Prof. SUESS, Sir WM. CROOKES, 
Sir WM. RAMSAY, Dr. A. R. WALLACE, Prof. H. POINCARE, Sir J. J. THOMSON and Sir 
NORMAN LOCKYER belong to a New Series and are Photogravures. 

Proof Impressions of any of the above, printed on India Paper, may be had from the Publishers, at 5s. each. 
Cheques and Money Orders payable to MACMILLAN & CO., Ltd. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C.2. 
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COOLIDGE TUBES 
i RES EARCH 


Coolidge Tubes are always employed in X-ray research work 

LAN of a delicate mature—such as spectrum analysis and the investi- 

yy, gation of atomic structures. 

f The reason for this marked preference is that only by employing 
the most stable apparatus can accurate and reliable data be 

obtained. 

== These considerations are just as important in connection with 

— medical radiology. In diagnostic and therapeutical work the best 

results can only be obtained by the use of 


COOLIDGE X-RAY TUBES 


THE BRITISH THOMSON-HOUSTON CO. LTD. soa sy an 


Prey pol (Owners of the British Patent) Principat 
77 Upper Thames St. - - - London, E.C.4, °°" 
No I. 


HARRINGTON’S SECOND-HAND 


PURE AND REAGENT MICROSCOPES 
Cc | Cc A L. A limited number of the highest-class, recent model 


FOR LABORATORIES. BACTERIOLOGICAL MICROSCOPES 
Photographic Chemicals. Technical Chemicals. BY 
OBTAINABLE THROUGH AIL DEALERS, THE SPENCER LENS COMPANY 
But Specify ‘‘ Harrington’s.’’ with side fine adjustment, mechanical stage, spiral substage 


with Abbe condenser, triple nosepiece, 16 mm., 4 mm., and 


ka 1°8 mm, (oil immersion) objectives, 2 eyepieces, complete in 


HARRINGTON BROS., Ltd., case. In perfect condition. £22. 10s. each. 
Wholesale and Manufacturing Chemists, Many others; list on application. 
4 & 7 OLIVER’S YARD, CITY ROAD, LONDON. CLARKSON’S, 338 High Holborn, London, W.C.1. 
The original firm. Opposite Gray’s Inn Road. Phone: Holborn 2149. 


W. OTTWAY & Co. Ltd. 


(Established 1640) 
MANUFACTURERS 


of all types of Astronomical, 
Surveying, Scientific and 
Optical Instruments. 


Illustrated Leaflets post free. 


We shall be pleased to give 
quotations for Refractor Tele- 


Incorporating the HIGH TENSION COMPANY. 


DESIGNERS AND MANUFACTURERS OF 
TRANSFORMERS, 
INDUCTION COILS, 
VACUUM TUBES, etc. 
“equipped. on. Equatorial. 
Silvering, Overhauling, Repairing & Adjusting done cheaply. Gower Street, London, W.C.1. 
Orion Works, Ealing, London, W.5. Telephone: MUSEUM 8121 (3 lines). 
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An 


Unusual Typewriter 
for your unusual work 


To the Scientific mind the British-Right- 
Through Imperial Typewriter makes a 
special appeal. 


Besides the capacity to do exacting work, 
it can be adapted to do just the kind of 
work you need. 


Any series of special mathematical or 
scientific signs can be included on the 
Imperial Keyboard—g6 characters in all. 
We have a stock of 30,000 different types 
and characters even down to such languages 
as Arabic, Ibo, Tamil, Urdu and Persian. 


The British-Right-Through Imperial has 
other valuable exclusive features which you 
do not get on a foreign machine. — 


It possesses that everyday dependability 
characteristic of British engineering. 


In fairness to British industry, to your own 
buying sense—before you buy another foreign 
typewriter—investigate the Imperial. 


Also the 
Imperial Portable 


Where the amount of typewriter work 
does not warrant a standard machine and 
typist we recommend the Imperial Portable 
Model. For all practical purposes it is 
a standard machine made portable. In- 
cidentally it is the only British-Right- 
Through Portable Typewriter. 


Complete in Carrying Case 


16 gns. 


net. 


Imported Type- 
writers do NOT 
pay Duty—before 
you buy another 
alien Typewriter 
see the British- 
Right-Through 
IMPERIAL 


Standard in Every Way 


g6 Characters Tabulator Special card feed 

12-in. Carriage Variable line spacing Interchangeable 

Visible Writing—of Light touch type and keyboard 
course High-speed escape- Cheque-writing attach- 

Two-colour ribbon ment ment 

Stencil cut-out Quiet action Three- Years’ guarantee 

Back-spacer Paper guide 


Imperial Ty pewriter 


BRITISH RIGHT THROUGH 


Guaranteed for 3 Years 


Imperial Typewriters are guaranteed to cost you nothing 
for upkeep (except, of course, ribbons) for 3 years. 


Post this Coupon—or a postcard—Today 
To Imperial Typewriter Co. Ltd., 260 High Holborn, W.C.1 
I prefer to buy a British * Standard Model or Portable Typewriter if I 
can be satisfied that it is better value and will do better work than an 
imported machine. Please send me booklet (W14) about the British- 
Right-Through \mperial Typewriters. 
* Cross out words not wanted. 


{Please write clearly] Nature 18/11/22 
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Bauer, H. Mathematische Einfihrung in die Gravi- 
tationstheorie Einsteins nebst einer exakten Darstellung 
ihrer wichtigsten Ergebnisse. Med. 8vo. Pp. vii +97. 
(Leipzig und Wien: Franz Deuticke, 1922.) 40 marks. 

Borchardt, W. G. Commercial ‘Arithmetic. Cr. 8vo. 
Pp. viii +200 +xxiv. (London: Rivingtons, 1922.) 3s. 6d.* 

Edwards, J. A Treatise on the Integral Calculus: 
with Applications, Examples and Problems. Vol. 2. 
Demy 8vo. Pp. xv+989. (London: Macmillan and 
Co., Ltd., 1922.) 50s. net.* 

Einstein, A. The Meaning of Relativity: Four 
Lectures delivered at Princeton University, May 1921. 
franslated by E. P. Adams. Cr. 8vo. Pp. v +123. 
(London: Methuen and Co., Ltd., tg922.) 5s. net.* 

Kraitchik, M. Théorie des nombres. Roy. 8vo. Pp. 
ix+229. (Paris: Gauthier-Villars et Cie, 1922.) 25 
francs.* 

Lorentz, H. A., Einstein, A., Minkowski, H. Das 
Relativitatsprinzip. Eine Sammlung von Abhandlungen. 
Vierte, vermehrte Auflage. Med. 8vo. Pp. 159. (Leip- 
zig: B. G. Teubner, 1922.) 40 marks. 

Mann, H. J., and Norman, J.S. Algebra. Cr. 8vo. 
Pp. vii+262. (London: The Year Book Press, Ltd., 
1922.) 4s. 6d. net; without — 4s. net. 

Michel, F., et Potron, M. La Composition de mathé- 
matiques dans examen d’admission a l’Ecole Poly- 
technique de Igor 4 1921. Roy. 8vo. Pp. ali + 452. 
(Paris: Gauthier-Villars et Cie, 1922.) 40 francs.* 

Murnaghan, F. D. Vector Analysis and the Theory 
of Relativity. Med. 8vo. Pp.x+125. (Baltimore: The 
Johns Hopkins Press, 1922.) * 

Palmer, A. R. Finance. Vol. 2: Logarithms; 
Compound Interest (Long Term); Progressions; An- 
nuities (Certain and Contingent, Net Premiums); The 
Use of the Calculus. (Bell’s Handbooks of Commerce 
and Finance.) Cr. 8vo. Pp. xi+128. (London: G. 
Bell and Sons, Ltd., 1922.) 4s. net.* 

Papers set in the Mathematical Tripos, Part 1, in the 
University of Cambridge, 1918-1922 <x. 8vo. Pp. 77. 
(Cambridge : At the University Press, 1922.) 3s. net.* 

Pearson, E. S. Table of the Logarithms of the Com- 
plete T'-Function (for Arguments 2 to 1200, i.e. beyond 
Legendre’s Range). (Department of Statistics (Comput- 
ing Section), University of London, University College. 
Tracts for Computers, No. 8.) Med. 8vo. Pp. x+16. 
(London: Cambridge University Press, 1922.) 3s. 9d. 
net.* 

Potter, F. F. The Teaching of Arithmetic. Cr. 8vo. 
Pp. xiii+468. (London, Sir I. Pitman and Sons, Ltd., 
1922.) 7s. 6d. net. 

Warnant, L. Les Théories d’Einstein: Essai de 
réfutation : Examen critique. Gl.8vo. Pp.144. (Paris: 
F. Alcan, 1922.) 6 francs. 


Mechanics: Mechanical Engineering 


Bouzy, G. L’Automobile. (Collection Caillard.) Cr. 
8vo. Pp. 336. (Paris: Libr. Eyrolles, 1922.) 8 francs. 

Haag, J. Cours complet de mathématiques spéciales. 
Tome 3: Mécanique. Roy. 8vo. Pp. vili+1g0. (Paris: 
Gauthier-Villars et Cie, 1922.) 12 francs.* 

Jamieson, A. A Text-book of Applied Mechanics. 
Vol. 2: Strength of Materials. Revised by E. S. Andrews. 
(Griffin’s Scientific Text-books.) Tenth edition. Cr. 8vo. 
Pp. 297. (London: C. Griffin and Co., Ltd., 1922.) 6s. 
net. 

Kearton, W. J. Steam Turbine Theory and Practice : 
a Text-Book for Engineering Students. (The Specialists’ 
Series.) Demy 8vo. Pp. xvi+456. (London: Sir I. 
Pitman and Sons, Ltd., 1922.) 15s. net.* 

King, H. W., and Wisler, C. O. Hydraulics. Med. 
8vo. Pp. vii+237. (New York: J. Wiley and Sons, 
Inc. ; London: Chapman and Hall, Ltd., 1922.) 13s. 6d. 
net. 


Recent Scientific and Technical Books 


Volumes marked with an asterisk have been recetved at ‘* NATURE” Office. 


Latham, E. Marine Works: a Practical Treatise for 
Maritime Engineers, Landowners and Public Authorities. 
Demy 8vo. Pp. xii+174. (London: C. Lockwood and 
Son, 1922.) 16s. net.* 

Lefévre, A., Rousset, A., et Thellesme, J. de. 
Pour l’ajusteur mécanicien. Gl. 8vo. Pp. viii +207. 
(Paris: Libr. Dunod, 1922.) 7 francs. 

Lefranc, J. A. Les Avions. (Bibliothéque des Mer- 
veilles.) Fcap. 8vo. Pp. 192. (Paris: Hachette et Cie, 
1922.) 6 francs. 

Ministére de l’Agriculture. Direction générale des 
Eaux et Foréts (ze partie). Service des Grandes Forces 
Hydrauliques (Région du Sud-Ouest). Résultats obtenus 
pour le bassin du Salat pendant les années 1917 et 1918, 
Tome vii, Fascicule D. Sup. Roy. 8vo. Pp. 48 +54 charts, 
Résultats obtenus pour le bassin du Salat. Tome II bis, 
Fascicule D. Sup. Roy. 8vo. Pp.iv+37charts. (Paris: 
Ministére de l’Agriculture, 1922.) * 

Miinzinger, F. Die Leistungssteigerung von Gross- 
dampfkesseln : Eine Untersuchung iiber die Verbesserung 
von Leistung und Wirtschaftlichkeit und iiber neuere 
Bestrebungen im Dampfkesselbau. (Berlin: J. Springer, 
1922.) 240 marks. 

Norris, A. H. E. Experimental Mechanics and 
Physics. With Chapters on Chemistry, by A. W. 
Anscombe. Seventh edition. Cr. 8vo. Pp. viii+204. 
(London: Mills and Boon, Ltd., 1922.) 2s. 6d. net.* 

Wimperis, H. E. The Internal Combustion Engine: 
a Text-Book for the Use of Students and Engineers, 
Fourth edition (revised and enlarged). Demy 8vo. Pp. 
xvi+320. (London, Bombay and Sydney: Constable 
and Co., Ltd., 1922.) 12s. 6d. net.* 


Physics: Electrical Engineering 


Ainsley, F. J. Mast and Aerial Construction for 
Amateurs; together with the Method of Erection and 
other Useful Information. Cr. 8vo. Pp. 82. (London: 
The Wireless Press, Ltd.; New York: Wireless Press, 
Inc., 1922.) 1s. 6d.* 

American Physical Society. The Teaching of 
Physics, with Especial Reference to the Teaching of 
Physics to Students of Engineering: A Report by the 
Educational Committee of the American Physical Society. 
Med. 8vo. Pp. 55. (New York: American Physical 
Society, Columbia University, 1922.) 1 dollar.* 

Born, M. Der Aufbau der Materie: Drei Aufsatze 
iiber moderne Atomistik und Electronentheorie. Zweite, 
verbesserte Auflage. Demy 8vo. Pp. vi+86. (Berlin: 
J. Springer, 1922.) 3s.* 

Born, M. La Constitution de la matiére. Traduit 
par H. Bellenot. (Collection de Monographies scientifiques 
étrangéres, 2.) Sup. Roy. 8vo. Pp. iti+84. (Paris: A. 
Blanchard, 1922 6 francs.* = 

Bosch, M. ten. Die Wéarme-Ubertragung: Auf 
Grund der neuesten Versuche fiir den praktischen Gebrauch 
zusammengestellt. (Berlin: J. Springer, 1922.) 240 
marks. 

Chwolson, O. D. Lehrbuch der Physik. Zweite ver- 
besserte und vermehrte Auflage. Zweiter Band, zweite 
Abteilung: Die Lehre von der strahlenden Energie. 
Herausgegeben von G. Schmidt. Med. 8vo. Pp. xv +894. 
(Braunschweig : F. Vieweg und Sohn, 1922.) 80 marks. 

Cockaday, L. M. Wireless Telephony for All: How 
to Construct and Maintain Modern Wireless Transmitting 
and Receiving Apparatus. Cr. 8vo. Pp. xii+209, 
(London : Herbert Jenkins, Ltd., 1922.) 5s. net. 

Coursey, P.R. The Wireless Telephone: What it is, 
and How it Works. (Including Directions for Building a 
Simple Receiver for Wireless. Telephone Broadcasts.) 
Cr. 8vo. Pp. vi+113. (London: The Wireless Press, 
Ltd. ; New York: Wireless Press, Inc., 1922.) 2s. 6d.* 

Crawley, C. G. C. Wireless: Popular and Concise. 
Cr. 8vo. Pp. 92+8 plates. (London: Hutchinson and 
Co., 1922.) Is. 6d. net.* 
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Crowther, J. A. Molecular Physics. (Text-Books of 
Chemical Research and Engineering.) Third edition. Cr. 
8vo. Pp. viii+189. (London: J. and A. Churchill, 
1922.) 7s. 6d. net.* 

Geisler, Dr. Kiinstlicher Kautschuk fiir elektrische 
Isolierungszwecke. (Heft 250 der Forschungsarbeiten auf 
dem Gebiete des Ingenieurwesens.) Pp. 89. (Berlin: 
Verlag des Vereins deutscher Ingenieure, 1922.) 

Gibson, A. H., Edited by. Hydro-Electric Engineer- 
ing. Vol. 2: Electrical. Roy. 8vo. Pp. viii +313. 
(London and Glasgow: Blackie and Son, Ltd., 1922.) 
30s. net.* 

Harris, P. W. Crystal Receivers for Broadcast 
Reception. Cr. 8vo. Pp. 75. (London: The Wireless 
Press, Ltd.; New York: Wireless Press, Inc., 1922.) 
Is. 6d.* 

Hausmann, E., Edited by. Radio Phone Receiving : 
a Practical Book for Everybody. Cr. 8vo. Pp. vii +183 
+14 plates. (London, Bombay and Sydney: Constable 
and Co., Ltd., 1922.) 9s. net.* 

Kaye, G.W.C. The Practical Applications of X-rays. 
Demy 8vo. Pp. viii+135. (London: Chapman and 
Hall, Ltd., 1922.) tos. 6d. net.* 

Keen, R. Direction and Position Finding by Wireless. 
Demy 8vo. Pp. xix+376. (London: The Wireless 
Press, Ltd.; New York: Wireless Press, Inc., 1922.) 
gs.* 

Kossel, W. Les Forces de Valence et les Spectres de 
Réntgen: Deux mémoires sur la structure électronique 
de l’Atome. Traduit par M. Golay. (Collection de Mono- 
graphies scientifiques étrangéres, 3.) Sup. Roy. 8vo. 
Pp. iv+70. (Paris: A. Blanchard, 1922.) 4.50 francs.* 
. Marec, E. La Force motrice électrique dans 1l’in- 
dustrie. Roy. 8vo. Pp. viii+613. (Paris: Gauthier- 
Villars et Cie, 1922.) 55 francs.* 

Mayer, P. Einfiihrung in die Mikroskopie. 2 ver- 
besserte Auflage. Pp. 210. (Berlin: J. Springer, 1922.) 
147 marks. 

Ministry of Munitions and Department of Scientific 
and Industrial Research. Technical Records of Ex- 
plosives Supply, t915--1918. No. 9: Heat Transmission. 
Imp. 8vo. Pp. iv+48. (London: H.M. Stationery 
Office, 1922.) 5s. net.* 

Mises, R. von. Fluglehre: Vortrage iiber Theorie 
und Berechnung der Flugzeuge in elementarer Darstellung. 
Zweite durchgesehene Auflage. Pp. viii+21o. (Berlin: 
J. Springer, 1922.) 300 marks. 

Morgan, A. P. Wireless Telegraphy and Telephony : 
a Practical Treatise. Cr. 8vo. Pp. xvi+154. (London: 
Eveleigh Nash and Grayson, Ltd., 1922.) 6s. net. 

National Research Council, Bulletin of the. Vol. 3, 
Part 3, No. 18: Theories of Magnetism. Report of the 
Committee on Theories of Magnetism of the National 
Research Council. By A. P. Wills, S. J. Barnett, L. R. 
Ingersoll, and others. Sup. Roy. 8vo. Pp. 261. (Wash- 
ington: National Academy of Sciences, 1922.) 3 dollars.* 

Painlevé, P.. Les Axiomes de la mécanique (examen 
critique) : Note sur la propagation de la lumiére. (Les 
Maitres de la Pensée scientifique.) Cr. 8vo. Pp. xvii+ 
112. (Paris: Gauthier-Villars et Cie, 1922.) 3 francs.* 

Perry, F. W. The Perry Auto-Time Morse System : 
an Aid to the Rapid Acquirement of Speed in the Trans- 
mission and Reception of the Morse Code. Cr. 8vo. Pp. 
16. (London: The Wireless Press, Ltd.; New York: 
Wireless Press, Inc., 1922.) 6d.* 

Ranger, R.H. The Radio Pathfinder. Cr. 8vo. Pp. 
155. (London: W. Heinemann, 1922.) 6s. net. 

Scott-Taggart, J. Practical Wireless Valve Circuits. 
8vo. Pp. 80. (London: Radio Press, Ltd., 1922.) 
25. 6d. net. 

Scott-Taggart, J. Simplified Wireless. (Daily Ex- 
press Series.) 8vo. Pp. 80. (London: Radio Press, Ltd., 
1922.) Is. net. 

Sleeper, M. B. Wireless Design and Practice. Cr. 
8vo. Pp. 246. (London: H. Frowde and Hodder and 
Stoughton, 1922.) 3s. 6d. net. 

Stokes, SirG.G. Mathematical and Physical Papers. 
Vol. 3. Reprint. 8vo. Pp. 415. (Cambridge: At the 
University Press, 1922.) 29s. net. 

Toché,C. La Radiotéléphonie. Cr. 4to. Pp. vi +98. 
(Paris : Gauthier-Villars et Cie, 1922.) 10 francs.* 


Watson, W. A _ Text-Book of Practical Physics. 
Third edition, revised by H. Moss. Ex. Cr. 8vo. Pp. 
xviii +635. (London: Longmans, Green and Co., 1922.) 
12s. 6d. net.* 

Whitehead, A. N. The Principle of Relativity with 
Applications to Physical Science. Demy 8vo. Pp. xii + 
190. (Cambridge: At the University Press, 1922. 
10s. 6d. net.* 

Winter, H. Warmelehre und Chemie fiir Kokerei- un: 
Grubenbeamte. Pp. 209. (Berlin: J. Springer, 1922. 
288 marks. 


Chemistry 


Ascoli, A. Die Thermoprazipitinreaktion. Deutsche 
verbesserte und vermehrte Ausgabe von R. S. Hoffmann 
(Wien und Leipzig: J. Safar, 1922.) 

Baly, E. C. C. Inorganic Chemistry. (People’s 
Books.) Revised edition. Pott 8vo. Pp. 125. (Lon- 


1922.) Is. net. 

Bancroft, W. D. First Report of the Committee on 
Contact Catalysis. (Reprint and Circular Series, No. 30.) 
Sup. Roy. 8vo. Pp. 43. (Washington: National Re- 
search Council, 1922.) 50 cents.* 

Barrett, W. H. Elementary Organic Chemistry. Cr 
8vo. Pp. 256. (Oxford: Clarendon Press; London : 
Oxford University Press, 1922.) 4s. 6d. net.* 

Clark, W. M. The Determination of Hydrogen Ions. 
Second edition, thoroughly revised and greatly en- 
larged. . 480 and 2000 bibliographical references 
(Baltimore, Md.: Williams and Wilkins Co., 1922. 
5 dollars. 

Clark, W. M. Color Chart of Indicators. Reprinted 
from ‘‘ The Determination of Hydrogen Ions.”’ (Balti. 
more, Md. : Williams and Wilkins Co., 1922.) 1 dollar. 

Cross, C. F., and Dorée, C. Researches on Cellulose 
IV. (1920-1921). (Vol. 4 of the Series “Cross and 
Bevan.”) Cr. 8vo. Pp. x+253. (London: Longmans, 
Green and Co., 1922.) 15s. net.* 

Galarza, R. Quimica experimental. I: Mineral 
Curso de quimica cientifica, con los principios reciente 
de la fisico-quimica, para uso de las Escuelas Normales 
Colegios Nacionales. Imp. 16mo. Pp. 128. (Cérdoba : 
Angel Alvarez, 1922.)* 

Gildemeister, E., and Hoffmann, Fr. The Volatile 
Oils. Second edition by E. Gildemeister. Written unde: 
the Auspices of the firm of Schimell and Co., Miltitz, nea: 
Leipzig. Authorised translation by E. Kremers. Thir 
volume. Med. 8vo. Pp. xx+777. (London: Long 
mans, Green and Co., 1922.) 32s. net.* 

Hackh, I.W.D. Chemical Reactions and their Equa 
tions: a Guide and Reference Book for Students o 
Chemistry. Cr. 8vo. Pp. viii+138. (London: Chap 
man and Hall, Ltd., 1922.) 6s. net.* 

Hammarsten, O., Herausgegeben von. Tehrbuc! 
der physiologischen Chemie. Neunte, vollig umgeai 
beitete Auflage. Zwei Teile. Pp. viii+830. (Minchen 
J. F. Bergmann, 1922.) 2200 marks. 

Holmyard, E. J. Inorganic Chemistry: a Textboo! 
for Schools. Cr. 8vo. Pp. xi+560. (London: | 
Arnold and Co., 1922.) 6s. 6d.* 

Liesegang, R. E., Bearbeitet von. Kolloidchemie 191 
1922. (Wissenschaftliche Forschungsberichte. Natu 
wissenschaftliche Reihe, Band VI.) Pp. 100. (Dresd: 
und Leipzig: T. Steinkopff, 1922.) 

Merck, E. Priifung der chemischen Reagenzien a' 
Reinheit. 3 Auflage. Pp. 378. (Darmstadt: E. Mer 
1922.) 

Olsen, J. C., Edited by. Van Nostrand’s Chemi: 
Annual. Fifth issue, 1922. Cr. 8vo. Pp. goo. (Né 
York: D. Van Nostrand Co., 1922.) 4 dollars. 

Ostwald, W. Grundriss der Kolloidchemie. 7 Aufia; 
(unveranderter Abdruck der 6 Auflage). 1 Hialfte. P| 
329. (Dresden und Leipzig: T. Steinkopff, 1922 
160 marks. 

Partington, J. R., and Parker, L.H. The Nitrog: 
Industry. Demy 8vo. Pp. xv +336. (London, Bomba 
and Sydney: Constable and Co., Ltd., 1922.) 21s. net.* 

Platz, H. Uber Capillaranalyse und ihre Anwendun 
im pharmazeutischen Laboratorium. Pp..42. (Leipzig 
W. Schwabe, 1922.) 
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Price, E. E. Atomic Form: with Special Reference 
to the Configuration of the Carbon Atom. Gl. 8vo. Pp. 
iv+140+viii. (London: Longmans, Green and Co., 
1922.) 5s. net.* 

Smits, A. The Theory of Allotropy. Translated from 
the German with the Author’s sanction by J. S. Thomas. 
(Text-Books of Physical Chemistry.) Demy 8vo. Pp. 
xiii +397. (London: Longmans, Green and Co., 1922.) 
21s. net.* 

Svedberg, T. Die Methoden zur Herstellung kolloider 
Lésungen anorganischer Stoffe. 3 Auflage (unveranderter 
Abdruck der 2 Auflage). Pp. 507+3 Tafeln. (Dresden 
und Leipzig: T. Steinkopff, 1922.) 240 marks. 

Tankard, A. R. Chemistry in the Service of the 

Community. Demy 8vo. Pp. 19. (London: Benn 

Bros., Ltd., 1922.) Is. net.* 

Venable, F. P. History of Chemistry. Cr. 8vo. Pp. 
vii+169. (London and Sydney: D. C. Heath and Co., 
1922.) 5s. net.* 

West, C. J., and Gilman, H. Organomagnesium 
Compounds in Synthetic Chemistry: a Bibliography of 
the Grignard Reaction, 1900-1921. (Reprint and Circular 
Series, No. 24.) Sup. Roy. 8vo. Pp. 103. (Washington: 
National Research Council, 1922.) 1.50 dollars.* 


Technology 


Bagnall-Wild, R. K., and others. Aircraft Steels 
and Material. Med. 8vo. Pp. vii+210. (London, Bom- 
bay and Sydney: Constable and Co., Ltd., 1922.) 16s. 
net. 

Belloni, A. Manuel de l’ouvrier-fumiste en batiment. 
Pott 8vo. Pp. 400. (Paris: J.-B. Bailliére et fils, 1922.) 
10 francs. 

Bleibtreu,H. Kohlenstaubfeuerungen. Bericht, dem 
Reichskohlenrat erstattet im Auftrage seines technisch- 
wirtschaftlichen Sachverstandigen-Ausschusses fiir Brenn- 
stoffverwendung. (Berlin: J. Springer, 1922.) 360 
marks. 

Bosc, A. du. Le Camphre et sa et Trabut, L. 
La Culture industrielle du camphrier. 8vo. Pp. 64+3 
planches. (Lyon: P. Argence, 1922.) 6 francs. 

Boswell, P. G. H. A Comparison of British and 
American Foundry Practice, with special reference to the 
use of Refractory Sands. Demy 8vo. Pp. viii+106. 
(Liverpool: University Press of Liverpool, Ltd. ; London: 
Hodder and Stoughton, Ltd., 1922.) 4s. 6d. net: 

Braive, J. Aide-mémoire de l’ingénieur-constructeur 
de béton armé. 3¢ édition. Ex. Cr. 8vo. Pp. xlii+386. 
(Paris: Libr. Dunod, 1922.) 20 francs. 

Brock, A. St. H. Pyrotechnics: The History and 
Art of Firework Making. Cr. 4to. Pp. xv+197. (London: 
D. O’Connor, 1922.) 25s. net. 

Crabtree, J. H. The Cotton Industry: from Raw 
Cotton to Woven Cloth. (Lockwood’s Trade Manuals.) 
Cr. 8vo. Pp. 126. (London: C. Lockwood and Son, 
1922.) 6s. net. 

Dolch, M. Die rationelle Verwertung der nieder- 
wertigen Braunkohlen. (Sammlung Vieweg, Heft 63.) 
Pp. 80. (Braunschweig: F. Vieweg und Sohn, 1922.) 

Farnsworth, S. Illumination, and its Development 
in the Present Day. Med. 8vo. Pp. 267. (London: 
Hutchinson and Co., 1922.) 24s. net. 

Fougner, N. K. Seagoing and other Concrete Ships. 
(Oxford Technical Publications.) Roy. 8vo. Pp. viii+ 
216. (London: H. Frowde and Hodder and Stoughton, 
1922.) 21s. net. 

Fox, T. H. The Mechanism of Weaving. Fifth edi- 
tion. Cr. 8vo. Pp. xxii+603. (London: Macmillan 
ind Co., Ltd., 1922.) 12s. 6d. net.* 

Guilvert, P. Manuel du peintre en décors (filage- 
lettres). (Bibliothéque Professionnelle.) Pott 8vo. Pp. 
232. (Paris: J.-B. Bailliére et Fils, 1922.) 10 francs 


Herberg, G. Handbuch der Feuerungstechnik und 
des Dampfkesselbetriebes mit einem Anhange iiber 
allgemeine Warmetechnik. Dritte, verbesserte Auflage. 
(Berlin: J. Springer, 1922.) 480 marks. 

Illingworth, S. R. Researches on the Constitution 
of Coal. Demy 8vo. Pp. 62. (London: The “ Colliery 
Guardian ” Co., Ltd., 1922.) 2s. 6d. 


Jaggard, W. R., and Drury, F. E. Architectural 
Building Construction. (Cambridge Technical Series.) 
Vol. 2, Partr. Demy8vo. Pp. xviii+387. (Cambridge: 
At the University Press, 1922.) 20s. net. 

Kerr, G. L. Practical Coal-mining. (Griffin’s Mining 
Series.) Eighth edition. Cr. 8vo. Pp. 789. (London: 
C. Griffin and Co., Ltd., 1922.) 16s. net. 

Liégeart, A. Manuel du cordonnier: Technologie a 
l’usage des éléves des écoles pratiques, des cours pro- 
fessionnels et des apprentis. (Bibliothéque Profession- 
nelle.) Pott 8vo. Pp. 298. (Paris: J.-B. Bailliére et 
Fils, 1922.) 12 francs net.* 

Mills, A. P. Materials of Construction: Their Manu- 
facture and Properties. Second edition, edited by H. W. 
Hayward. Med. 8vo. Pp. x+464. (New York: 
Wiley and Sons, Inc. ; London: Chapman and Hall, Ltd., 
1922.) 20s. net. 

Mohs, K. Neue Erkenutnis auf dem Gebiete der 
Miillerei und Backerei. 8vo. Pp. 68. (Dresden und 
Leipzig : T. Steinkopff, 1922.) 16 marks. 

Platt, W.H.H. Aluminium Repairing. (Lockwood’s 
Technical Manuals.) Cr. 8vo. Pp. 77. (London: C. 
Lockwood and Son, 1922.) 3s. net. 

Rousset, H. Les Confitures. 2¢ édition, revue et 
augmentée. Fcap. 8vo. Pp. xii+192. (Paris: Libr. 
Desforges, 1922.) 7.50 francs. 

Searle, A. B. The Manufacture and Uses of Abrasive 
Materials. (Pitman’s Technical Primers.) Pott 8vo. Pp. 
127. (London: Sir I. Pitman and Sons, Ltd., 1922.) 
2s. 6d. net. 

Sinnatt, F. S. Coal and Allied Subjects: a Com- 
pendium of the First Ten Bulletins issued by the Lanca- 
shire and Cheshire Coal Research Association. Cr. 8vo. 
Pp. v+205. (London: H. F. and G. Witherby, 1922.) 


15s. net.* 
University of Sheffield : Department of Fuel Tech- 
nology. Coal: a Series of Lectures on Coal and its 


Utilisation, by H. Chamberlain, J. W. Cobb, R. Lessing, 
F. S. Sinnatt, and M. C. Stopes. Med. 4to. Pp. iii+41. 
(London : The “ Colliery Guardian ’”’ Co., Ltd., 1922.) 
5s.* 

Vincent, M. Manuel du modeleur. Construction des 
modéles de fonderie et dispositions de moulage. Pott 8vo. 
Pp. 334. (Paris: J.-B. Bailliére et fils, 1922.) 12 francs, 

Wright, T. The Romance of the Shoe: being the 
History of Shoemaking in all Ages, and especially in 
England and Scotland. Demy 8vo. Pp. xvi+317. 
(London: C. J. Farncombe and Sons, Ltd., 1922.) 
12s. 6d. net. 


Astronomy 


Dyson, Sir F. W., Under the Direction of. Astro- 
nomical and Magnetical and Meteorological Observations 
made at the Royal Observatory, Greenwich, in the year 
1917. Roy. 4to. Pp. 8+Axx+A54+B21+C3 +Dxiv 
+ D163 + 7 + Exxii + E78 +4 plates. (London: H.M. 
Stationery Office, 1922.) 50s. net.* 

Frischauf, J. Grundriss der theoretischen Astronomie 
und der Geschichte der Planetentheorien. Dritte ver- 
mehrte Auflage. Med. 8vo. Pp. xvi+248. (Leipzig: 
W. Engelmann, 1922.) 270 marks.* 

Gill, Sir D., Under the Direction of. Cape Astro- 
graphic Zones. Vol. 5: Catalogue of Rectangular Co- 
ordinates and Diameters of Star-Images derived from 
Photographs taken at the Royal Observatory, Cape of 
Good Hope. Completed and prepared for Press under 
the Supervision of S. S. Hough. Zone -—45°. Roy. 4to. 
Pp. xxxvii+596. (London: H.M. Stationery Office, 
1922.) 50s. net.* 

Gyllenberg, W. Meridianbeobachtungen von 391 
hauptsachlich farbigen Sternen. (Meddelanden fran 
Lunds Astronomiska Observatorium, Serie 2, Nr. 27.) 
Demy 4to. Pp.21. (Lund: C. W. K. Gleerup ; Leipzig: 
O. Harrassowitz, 1922.) * 

Hawks, E. Astronomy. (Romance of Reality Series.) 
8vo. Pp. 295. (London: T. C. and E. C. Jack; T. 
Nelson and Sons, Ltd., 1922.) 6s. net. 

Hough, S. S., Under of. Annals of 
the Cape Observatory. Vol. xi: Southern Circumpolar 
Researches. Part 4: Sieeaiae of a Series of Meri- 
dian Observations of Circumpolar Stars made with the 
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Reversible Transit-Circle during the Year 1917. Roy. 4to. 
Pp. 315-350. 4s. net. Part 5: Ephemerides of 99 
Southern Circumpolar Stars, derived from Observations 


1830-1917. Prepared at the Cape by R. T. Pett. Pp. 
351-412. 12s. 6d.net. (London: H.M. Stationery Office, 
1922.) * 


Raab, S. A Research on Open Clusters. (Medde- 
landen fran Lunds Astronomiska Observatorium, Serie 2, 


Nr. 28.) Demy 4to. Pp. 94+26 plates. (Lund: 
Scientia, 1922.) * 
Meteorology 
Air Ministry: Meteorological Office. Supplement 


No. 1 to Particulars of Meteorological Reports issued by 
Wireless Telegraphy in Great Britain and the Countries 
of Europe and North Africa. (Containing Amendments 
based on Information available up to 31st July 1922.) 
(M.O. 252.) Roy. 8vo. Pp. 12. (London: -M. 
Stationery Office, 1922.) 6d. net.* 

Air Ministry : Meteorological Office. Forecast Code 
for the Abbreviation of Weather Forecasts transmitted 
by Telegraphy or Radiotelegraphy. (M.O. 244.) Roy. 
8vo. Pp. 18. (London: H.M. Stationery Ofhee, 1921. 
Is. net.* 

Air Ministry : Meteorological Office. British Meteoro- 
logical and Magnetic Year-Book, 1920. Part 3, Section 
2: Geophysical Journal, 1920, comprising Daily Values 
of the Meteorological and Geophysical Elements at Three 
Observatories of the Meteorological Office ; Daily Values 
of Solar Radiation at South Kensington; Wind Com- 
ponents at Fixed Hours at Four Anemograph Stations ; 
Tabulations of Occasional Soundings of the Upper Air ; 
and Results of Observations of Cloud and Aurora ; to- 
gether with an Annual Supplement. (M.O. 238d.) Roy. 
4to. Pp. xi+108. (London: H.M. Stationery Office, 
1922.) 25s. net.* 

Air Ministry : Meteorological Office. Weather Fore- 
casting in the Eastern North Atlantic and Home Waters 
forSeamen. By Comdr. L. A. Brooke Smith. (M.O. 246.) 
Roy. 8vo. Pp. 23. (London: H.M. Stationery Office, 
Ig21.) 6d. net.* 

Air Ministry : Meteorological Office, London. A Short 
Course in Elementary Meteorology. By W. H. Pick. 
(M.O. 247.) Roy. 8vo. Pp. 118. (London: H.M. 
Stationery Office, 1921.) 1s. 6d. net.* 

Air Ministry: Meteorological Office. The Weather 
Map. Fifth issue (reprint of Fourth). An Introduction 
to Modern Meteorology. By Sir Napier Shaw. (M.O. 
225i.) Roy. 16mo. Pp. 109+8 plates+8 charts. (Lon- 
don : H.M. Stationery Office, 1921.) 1s. 3d. net.* 

Air Ministry : Meteorological Office. The Observer’s 
Handbook. Approved for the Use of Meteorological Ob- 
servers by the Meteorological Office and the Royal Meteoro- 


logical Society. 1921 edition. (M.O. 191.) Roy. 8vo. 
Pp. xxx +140+18 plates+10+17 plates+5. (London: 
H.M. Stationery Office, 1921.) 7s. 6d. net.* 

Air Ministry: Meteorological Office. Notes on 


Meteorological Corrections for the Use of Gunners. (M.O. 
241.) Roy. 8vo. Pp. 17. (London: H.M. Stationery 
Office, 1921.) 3d. net.* 

Air Ministry: Meteorological Office. Cloud Forms 
according to the International Classification: The 
Definitions and Descriptions approved by the International 
Meteorological Committee in 1910; with an Atlas of 
Photographs of Clouds selected from the Collection of 
Mr. G. A. Clarke, of the Observatory, Aberdeen. (M.O. 
233, second edition.) Roy. 8vo. Pp. 10+17 plates +5. 
(London: H.M. Stationery Office, 1921.) 1s. 6d. net.* 

Air Ministry : Meteorological Office. The New Inter- 
national Code for Meteorological Messages. (M.O. 253: 
Extract from M.O. 252.) Roy. 8vo. Pp. 65-84. (London : 
H.M. Stationery Office, 1922.) 4d. net.* 

Board of Education. Catalogue of the Collections in 
the Science Museum, South Kensington, with Descriptive 
and Historical Notes and Illustrations: Meteorology. 
Roy. 8vo. Pp. 107+6 plates. (London: H.M. Stationery 
Office, 1922.) 1s. 6d. net.* 


Drosne, P. Le beau, le mauvais temps et la relativité. 
Gl 8vo. 


Pp. 68. (Paris: G. Doin, 1922.) 3.50 francs.* 


Eckardt, W. R. Grundziige einer Physioklimatologix 
des Festlander. Roy. 8vo. Pp. v+123. (Berlin: Ge- 
briider Borntraeger, 1922.) 4s. 6d.* 

Huntington, E., and Visher,S.S. Climatic Changes : 


their Nature and Causes. Med. 8vo. Pp. xvi+329 
(New Haven: Yale University Press; London: Oxford 
University Press, 1922.) 17s. 6d. net.* 

Mineralogy 


Department of Scientific and Industrial Research. 
Report of the Tin and Tungsten Research Board. Roy 
8vo. Pp. vi+1oo. (London: H.M. Stationery Office 
1922.) 3s. 6d. net.* 

Wybergh, W. J. The Coal Resources of Union of 
South Africa. Vol. 1: The Coalfields of Witbank, Springs, 
and Heidelberg, and of the Orange Free State. (Depart 
ment of Mines and Industries : Geological Survey. Memoi: 
No. 19.) Med. 8vo. Pp. 134+15 plates. (Pretoria : 
Government Printing and Stationery Office, 1922.) 10s.* 


Geology 


Arldt, T. Handbuch der Palaeogeographie. Band 1: 
Palaeaktologie. Band 2: Palaeogeographie. 2 Bande. 
Pp. xxii+1648. (Berlin: Gebrider Borntraeger, 1922.) 
1320 marks. 

Coleman, A. P., and Parks, W. A. Elementary 
Geology : with special reference to Canada. Demy 8vo. 
Pp. xx +363. (London and Toronto: J. M. Dent and 
Sons, Ltd., 1922.) 15s. net.* 

Cotton,C.A. Geomorphology of New Zealand. Part 1. 
Systematic: An Introduction to the Study of Land- 
forms. (New Zealand Board of Science and Art: Manual 


No. 3.) Demy 8vo. Pp. 450. (Wellington, N.Z.: 
Dominion Museum, 1922.) Paper, 18s. ; cloth, 22s. 6d. 
Dacqué, E. Geologie. 1 Teil: Allgemeine Geologic. 


(Sammlung Goschen, 13.) Zweite, verbesserte Auflage. 
Pott 8vo. Pp.128. (Berlin und Leipzig: W. de Gruyter 
und Co., 1922.) 1s. 6d.* 

Waguet, P. Géologie agricole pratique. 8vo. 
+1 planche. (Beauvais: Libr. Prévot, 1922.) 


Pp. 20 


Geography: Travel 


Arbos, P. La Vie pastorale dans les Alpes frangaises : 
Etude de géographie humaine. 8vo. Pp. 720+106 
planches. (Paris: A. Colin, 1922.) 28 francs. 

Barker, W. H. The British Isles: a Descriptive 
Account on a Regional Basis. (The ‘‘ Modern Outlook ”’ 
Geographies, Book I.) Large Cr. 8vo. Pp. 140. (Lon- 
don: ‘‘ Geographia ” Ltd., 1922.) 2s. 6d. 

Bechhofer,-C. E. A Wanderer’s Log: Being some 
Memories of Travel in India, the Far East, Russia, the 
Mediterranean, and elsewhere. Med. 8vo. Pp. 240. 
(London: Mills and Boon, Ltd., 1922.) 8s. 6d. net. 

Blackman, J. E. An Outline of the Geography of the 
West Indies. Cr. 8vo. Pp. 124. (Oxford: B. Biack- 
well, 1922.) 3s. 6d. net. 

Boéhnecke, G. Salzgehalt und Strémungen der Nord- 
see. (Ver6ffentlichungen des Instituts fiir Meereskunde. 
Neue Folge. A: Geographisch - naturwissenschaftliche 


Reihe. Heft 10.) Sup. Roy. 8vo. Pp. 34. (Berlin: 
E. S. Mittler und Sohn, 1922.) * ; 
Bosworth, G. F. A Geography of America. Ex. Cr 


8vo. Pp. v+376-471. (Cambridge: At the University 
Press, 1922.) 1s. 8d. 

Bosworth, G. F. A Geography of Asia. Ex. Cr. 8vo. 
Pp. iv +209-280. (Cambridge: At the University Press, 
1922.) Is. 6d. 

Bosworth, G. F. A Geography of Africa. Ex. Cr. 
8vo. Pp. v+277-338. (Cambridge: At the University 
Press, 1922.) Is. 6d. 

Bosworth, G. F. A Geography of Australasia. Ex. 
Cr. 8vo. Pp. iv+336-377. (Cambridge: At the Uni- 
versity Press, 1922.) 1s. 3d. 

Bosworth, G. F. A Geography of Europe (excluding 
the British Isles), Ex. Cr. 8vo. Pp. iv + 117-215. 
(Cambridge : At the University Press, 1922.) Is. 8d. 
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Braun, F. Die Urbevélkerung Europas und die 
Herkunft der Germanen. Pp. g1. (Berlin, Stuttgart 
und Leipzig: W. Kohlhammer, 1922.) 22 marks. 

Cornish, J. B., and Bridger, J. A. D., Edited by. 
Penzance and the Land’s End district: a Handbook for 
Visitors and Residents. (Homeland Handbooks.) Cr. 
8vo. Pp. 104. (London: Homeland Association, 1922.) 
1s. 6d. net. 

Cresswell, B. F. Bideford: a Handbook for Visitors 
and Residents. (Homeland Handbooks.) Eighth edition. 
Cr. 8vo. Pp. 66. (London: Homeland Association, 1922.) 
1s. 6d. net. 

Geddie, J., Described by. The Shores of Fife. Painted 
by E. W. Haslehust. 4to. Pp. 68. (London and Glas- 
gow : Blackie and Son, Ltd., 1922.) 3s. net. 

Grenfell, W. T., and others. Labrador: The Country 
and the People. New edition, revised, and with a new 
introduction. Cr. 8vo. Pp. xxvi+529. (New York: 
The Macmillan Co.; London: Macmillan and Co., Ltd., 
1922.) Ios. net. 

Hewitt, W. The Wirral Peninsula: an Outline 
Regional Survey. Cr. 8vo. Pp. x+299. (Liverpool: 
University Press of Liverpool, Ltd.; London: Hodder 
and Stoughton, Ltd., 1922.) 7s. 6d. net.* 

Hills, J. W., and Dunbar, I. The Golden River: 
Sport and Travel in Paraguay. Med. 8vo. Pp. vi+187. 
(London: Philip Allan and Co., 1922.) tos. 6d. net. 

Huntington, E., and Williams, F. E. Business 
Geography. With the Codperation of R. M. Brown and 
L. E. Chase. Demy 8vo. Pp. x+482. (New York: 
Wiley and Sons, Inc. ; London: Chapman and Hall, Ltd., 
1922.) 13s. 6d. net.* 

Joerg,W.L.G. Recent Geographical Work in Europe. 
(Reprint and Circular Series, No. 37.) Sup. Roy. 8vo. 
Pp. 431-484. (Washington: National Research Council, 
1922.) 50 cents.* 

Luke, H. C., and Keith-Roach, E., Edited by. The 
Handbook of Palestine. (Issued under the authority of 
the Government of Palestine.) Gl. 8vo. Pp. xii +295. 
(London: Macmillan and Co., Ltd., 1922.) 12s. net.* 

Page, J.W. An Elementary Geography of the World, 
Regional and Economic. With numerous Practical 
Exercises. Gl. 8vo.. Part 1: Africa. Pp. 64. 8d. net. 
Part 2: Australasia. Pp. 65-108. 8d. net. Part 3: 
America. Pp. 109-184. 8d. net. Part 4: Asia. Pp. 
185-248. 9d. net. Part 5: Europe. Pp. 249-332. od. 
net. Part 6: British Islands. Pp. 333-416. od. net. 
(London: Macdonald and Evans, 1922.) 

Parkinson, T. W. F. Asia: Monsoon Lands. 
(“Reason Why” Geography.) Revised edition. 8vo. 
Pp. 256. (London: W. Collins, Sons and Co., Ltd., 
1922.) 35. 

Parkinson, T. W. F. The British Isles. (‘‘ Reason 
Why” Geography.) 8vo. Pp. 256. (London: W. 
Collins, Sons and Co., Ltd., 1922.) 3s. 

Parkinson, T. W. F. The Empire Beyond the Seas. 
(“ Reason Why” Geography.) 8vo. Pp. 271. (Lon- 
don: W. Collins, Sons and Co., Ltd., 1922.) 3s. 

Parkinson, T.W.F. England and Wales. (‘‘ Reason 
Why ” Geography.) 8vo. Pp. 204. (London: W. 
Collins, Sons and Co., Ltd., 1922.) 2s. 6d. 

Parkinson, T. W. F. Europe. (‘‘ Reason Why” 
Geography.) 8vo. Pp. 220. (London: W. Collins, 
Sons and Co., Ltd., 1922.) 2s. od. 

Parkinson, T. W. F. Round the World. (‘‘ Reason 
Why” Geography.) 8vo. Pp. 176. (London: W. 
Collins, Sons and Co., Ltd., 1922.) 2s. 3d. 

Parkinson, T.W.F. The World. (‘‘ Reason Why ”’ 
Geography.) 8vo. Pp. 256. (London: W. Collins, 
Sons and Co., Ltd., 1922.) 3s. 

Peixotto, E. Through Spain and Portugal. Med. 8vo. 
Pp. 296. (London: C. Scribner’s Sons, 1922.) 16s. net. 

Ponting, H. G. In Lotus-Land: Japan. Cr. 4to. 
Pp. xii+306. (London and Toronto: J. M. Dent and 
Sons, Ltd., 1922. 18s. net. 

Prioleau, J. The Adventures of Imshi: a Two-seater 
in Search of the Sun. Med. 8vo. Pp. 358. (London: 
Jarrolds, Ltd., 1922.) 21s. net. 

Rags, L. M. Things Seen on the Italian Lakes. 
Demy 16mo. Pp. viii+150. (London: Seeley, Service 
and Co., Ltd., 1922.) 3s. 6d. net. 


Rostock, X. Copenhagen: The Capital of Denmark 
and its Environs. Handbook for Tourists. Gl. 8vo. 
Pp. 89. (Copenhagen: G. E. C. Gad, 1922.) 

Rouch, J. Manuel d’océanographie physique. Demy 
8vo. Pp.229. (Paris: Masson et Cie, 1922.) 15 francs.* 

Schiffmann, K. Das Land ob der Enns, eine alt- 
bairische Landschaft in den Namen ihrer Siedlungen, 
Berge, Fliisse und Seen. Pp. xii+248. (Miinchen: R. 
Oldenbourg, 1922.) 68 marks. 

Shackleton, Sir E. South: the Story of Shackleton’s 
1914-1917 Expedition. New and revised edition. Cr. 
8vo. Pp. xv+205+32 plates. (London: W. Heine- 
mann, 1922.) 5s. net. 

Shepherd, C. K. Across America by Motor-cycle. 
Med. 8vo. Pp. 260. (London: E. Arnold and Co., 
1922.) 12s. 6d. net. 

Sherwood, F. A. Glimpses of South America. Roy. 
8vo. Pp. 416. (London: Leonard Parsons, Ltd., 1922.) 
18s. net. 

Smith, C. E. From the Deep of the Sea: Being the 
Diary of the late Charles Edward Smith. Edited by his 
son, C. E. Smith Harris. Med. 8vo. Pp. xii+288. 
(London: A. and C. Black, Ltd., 1922.) 10s. 6d. net. 

Speakman, H. Beyond Shanghai. Demy 8vo. Pp. 
198. (London: T. Werner Laurie, Ltd., 1922.) 16s. 
net. 

Waldo, F. L. With Grenfell on the Labrador. Ex. 
Cr. 8vo. Pp. 189. (London: Oliphants, Ltd., 1922.) 
6s. net. 

Ward, E. M. English Coastal Evolution. Cr. 8vo. 
Pp. xii+262+14 plates. (London: Methuen and Co., 
Ltd., 1922.) 8s. 6d. net.* 


Biology: Natural History 


Berridge, W. S. Wonders of Animal Life. New and 
cheaper edition. Cr. 8vo. Pp. 270. (London: Simpkin, 
Marshall and Co., Ltd., 1922.) 5s. net. 

Berridge, W.S. Animal Curiosities. Med. 8vo. Pp. 
252. (London: Thornton Butterworth, Ltd., 1922.) 
7s. 6d. net. 

Bird Sanctuaries in Royal Parks: Report of the 
Committee appointed by the Earl of Crawford and Bal- 
carres to consider the establishment of Bird Sanctuaries 
in the Royal Parks. Demy 8vo. Pp. to. (London: 
H.M. Stationery Office, 1922.) 6d. net.* 

Curtis, W. C. Science and Human Affairs: from 
the Viewpoint of Biology. Med. 8vo. Pp. vii +330. 
(London : G. Bell and Sons, Ltd., 1922.) 15s. net.* 

Deegener, P. Ein Lehrjahr in der Natur. Anre- 
gungen zu biologischen Spaziergangen fiir Wanderer und 
Naturfreunde. 2 Teile. (Jena: G. Fischer, 1922.) 
Teil I: 280 marks. Teil II: 320 marks. 

Duncan, F. M. Animals of the Sea. (Romance of 
Reality Series.) Ex. Cr. 8vo. Pp. vii+292. (London: 
T. C. and E. C. Jack; T. Nelson and Sons, Ltd., 1922.) 
6s. net. 

Ewald, C. The Pond. Translated from the Danish 
by A. Teixeira de Mattos. Pott 4to. Pp.127. (London: 
Thornton Butterworth, Ltd., 1922.) 6s. net. 

Fonkus, H. The Trail of the Elk. From the Nor- 
wegian. Ex. Cr. 8vo. Pp. 218. (London: Jonathan 
Cape, 1922.) 6s. net. 

Kearton, R. At Home with Wild Nature. Ex. Cr. 
8vo. Pp. xii+164+plates. (London: Cassell and Co., 
Ltd., 1922.) 7s. 6d. net.* 

Kindermann, H. Lola: or the Thought and Speech 
of Animals. Translated by Agnes Blake ; with a Chapter 
on Thinking Animals by W. Mackenzie. Cr. 8vo. Pp. 
ix +188. (London: Methuen and Co., Ltd., 1922.) 6s. 
net.* 

Kirkman, F. B. British Birds. (People’s Books.) 
Third edition, revised and reset. Pott 8vo. Pp. 140. 
(London: T. C. and E. C. Jack; T. Nelson and Sons, 
I.td., 1922.) Is. net. 

Leach, J. A. Australian Nature Studies: a Book of 
Reference for those interested in Nature-Study. Demy 
8vo. Pp. viii+501. (Melbourne: Critchley Parker, 
1922.) 13s. 9d.* 
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Long, W. J. How Animals Talk, and other pleasant Oltmanns, F. Morphologie und Biogolie der Algen. 
Studies of Birds and Beasts. Cr. 8vo. Pp. 302. (Lon- | 2 Auflage. 1 Band: Chrysophyceew, Chlorophycee, 
don : Harper and Bros., 1922.) 6s. net. Pp. vi+459. (Jena: G. Fischer, 1922.) 100 marks. 


Massingham, H. J. Poems about Birds: From the 
Middle Ages to the Present Day. Cr. 8vo. Pp. 415. 
(London: T. Fisher Unwin, 1922.) tos. 6d. net.* 

Mills, E.A. Watched by Wild Animals. Demy 8vo. 
Pp. 351. (London: Eveleigh Nash and Grayson, Ltd., 
1922.) 7s. 6d. net. 

Niisslin, O. Forstinsektenkunde. Dritte, neubear- 
beitete und vermehrte Auflage, herausgegeben von L. 
Rhumbler. Pp. xvi+568. (Berlin: P. Parey, 1922.) 
120 marks. 

Pycraft, W. P. Birds in Flight. Cr. 4to. Pp. x+ 
133. (London: Gay and Hancock, Ltd., 1922.) 15s. net. 

Schoenichen, W., Herausgegeben von. Der bio- 
logische Lehrausflug: Ein Handbuch fiir Studierende 
und Lehrer aller Schulgattungen. (Jena: G. Fischer, 
1922.) 480 marks. 

Thompson, J.M. Wild Kindred. Ex. Cr. 8vo. Pp. 
251. (London: Jonathan Cape, 1922.) 6s. net. 

Thompson, J.M. Forest Dwellers. Ex.Cr.8vo. Pp. 
252. (London: Jonathan Cape, 1922.) 6s. net. 

Thompson, J. M. Wings and Pads. Ex.Cr. 8vo. Pp. 
251. (London: Jonathan Cape, 1922.) 6s. net. 

Titschack, E. Beitrige zu einer Monographie der 
Kleidermotte, Tineola biselliella. Sup. Roy. 8vo. Pp. 
168+4 Tafeln. (Leipzig: Gebriider Borntraeger, 1922.) 
225 marks. 


Botany: Horticulture: Forestry 
Armstrong, D. Winter Flowers: And how to Obtain 


Them. (‘Country Life’? Booklets.) Gl. 8vo. Pp. 32. 
“Country Life’’; G. Newnes, Ltd., 1922.) 
. net. 


_Berndl,R. Das Pflanzenleben des Hochgebirges. Pp. 
vii+179. (Leipzig: Quelle und Meyer, 1922.) 26 marks. 

Britton, N. L., and Rose, J. N. The Cactacee: 
Descriptions and Illustrations of Plants of the Cactus 
Family. Vol. 3. (Publication 248.). Med 4to. Pp. vii 
han 24 plates. (Washington: Carnegie Institution, 
1922. 

Fritsch, K. Exkursionsflora fiir Osterreich und die 
ehemalJs ésterreichischen Nachbargebiete. 3 Auflage. Pp. 
Ixxx +824. (Wien: C. Gerold, 1922.) 200 marks. 

Gilbert-Carter, H. Guide to the University Botanic 
Garden, Cambridge. Cr. 8vo. Pp. xvi+117+24 plates. 
(Cambridge : At the University Press, 1922.) 3s. 6d. net.* 

Guignard, L. Le Jardin botanique de la Faculté de 
Pharmacie de Paris, avec un plan du jardin. Fcap. 8vo. 
Pp. 180. (Toulouse: Libr. Marqueste, 1922.) 8 francs. 

Karsten, G., und Schenck, H., Herausgegeben von. 
Vegetationsbilder. 14 Reihe, Heft 5/6: Vegetationsbilder 
aus der Sierra de Mixteca, Mexiko. Von H. Schenck. 
480 marks. 14 Reihe, Heft 7: Vegetationsbilder aus 
Kalifornien. Von J. C. T. Uphof. 240 marks. (Jena: 
G. Fischer, 1922.) 

Kolkwitz, R. Pflanzenphysiologie: Versuche und 
Beobachtungen an hdheren und niederen Pflanzen. 
2 umgearbeitete Auflage. Pp. 304+12Tafeln. (Jena: G. 
Fischer, 1922.) 130 marks. 

Linsbauer, K., Herausgegeben von. Handbuch der 
Pflanzenanatomie. II Abteilung. 1 Teil: Thallophyten. 
Band 6: Bakterien und Strahlenpilze. Von R. Lieske. 
Cr. 4to. Pp. iv+88. (Berlin: Gebriider Borntraeger, 
1922.) 4s. 6d.* 

Lowson’s Text Book of Botany (Indian edition). 
Revised and adapted by B. Sahni and M. Willis. Third 
edition. Cr. 8vo. Pp. xii+640. (London: University 
Tutorial Press, Ltd., 1922.) 9s. 6d.* 

Maiden, J. H. A Critical Revision of the Genus 
Eucalyptus. Med. 4to. Vol. 6, Part 6 (Part 56 of the 
Complete Work). Pp. iv + 255-340 + plates 228 - 231. 
(Sydney: J. Spence, 1922.) 3s. 6d.* 

Meniaud, J. La forét de la Céte d’Ivoire et son ex- 
ploitation. 4to. Pp. xii +130 +28 planches. (Paris: 
Publications africaines, 1922.) 

Methuen, A., Arranged by. An Alpine A BC and 
List of Easy Rock Plants. Pott 8vo. Pp. x+35. 
(London : Methuen and Co., Ltd., 1922.) 1s. 6d. net.* 


Putterill, V. A. The Biology of Schizophylium 
commune Fries, with special reference to its Parasitism. 
(Department of Agriculture: Science Bulletin No. 25.) 
Med. 8vo. 35+5 plates. (Pretoria: Government 
Printing and Stationery Office, 1922.) 3d.* 

Rohde, E. S. The Old English Herbals. Cr. 4to. 


Pp. xii+243. (London: Longmans, Green and Co., 
1922.) 21s. net.* 

Woodward, K. W. The Valuation of American 
Timberlands. Med. 8vo. Pp. vii+246. (New York: 


J. Wiley and Sons, Inc.; London: Chapman and Hall, 
Ltd., 1922.) 15s. net.* 

Woolsey, Jr., T. S. 
Med. 8vo. Pp. xv +217. 
Ltd., 1922.) 18s. net.* 

Wright, H. J.,and Wright,W.P. Beautiful Flowers, 
and How to Grow Them. Roy. 8vo. Pp. vii+ 402. 
(London : T. C. and E. C. Jack; T. Nelson and Sons, Ltd., 
1922.) 10s. 6d. net. 


American Forest Regulation. 
(London: Chapman and Hall, 


Zoology 


Australasian Antarctic Expedition, 1911-1914. 
Scientific Reports. Series C: Zoology and Botany. 
Vol. 6,: Part 4: Oligocheta of Macquarie Island. By 
W. B. Benham. Pp. 38. 3s. Vol. 6, Part 5: Gephyrea 
Inermia. By W. B. Benham. Pp. 22+1 plate. 2s. 
(Sydney: J. Spence, 1922.) * 

Australasian Antarctic Expedition, tg1I-1914. 
Scientific Reports. Series C: Zoology and Botany. 
Vol. 8, Part 2: Echinodermata Ophiuroidea. By Réné 
Keehler. Pp. 98 +plates 76-90. (Sydney: J. Spence, 1922.) 
tos. 8d.* 

Bartsch, P. A Monograph of the American Shipworms 


(Smithsonian Institution: United States National 
Museum, Bulletin 122.) Roy. 8vo. Pp. 51 +37 plates. 
(Washington: Government Printing Office, 1922.) 30 
cents.* 


Chittenden, F. H., and Fink, D. E. The Green June 
Beetle. (U.S. Department of Agriculture, Bulletin No. 
891, Professional Paper.) Med. 8vo. Pp. 52 +10 plates. 
(Washington : Government Printing Office, 1922.) * 

Chopard, L. Faune de France. 3: Orthoptéres et 


Dermoptéres. Roy. 8vo. Pp. vi+212. (Paris: P. Le- 
chevalier, 1922.) 18 francs.* 

Cuénot, L. Faune de France. 4: Sipunculiens, 
Echiuriens, Priapuliens. Roy. 8vo. Pp. 31. (Paris: 
P. Lechevalier, 1922.) 3 francs.* 


Hadwen, S., and Palmer, L. J. Reindeer in Alaska. 
(U.S. Department of Agriculture, Bulletin No. 10809.) 
Med. 8vo. Pp. 74+24 plates. (Washington: Govern- 
ment Printing Office, 1922.) 25 cents.* 

Komai, T. Studies on Two Aberrant Ctenophores, 
Ceeloplana and Gastrodes. Cr. 4to. Pp. 102+9 plates. 
(Kyoto: The Author, College of Science, Imperial Uni- 
versity, 1922.)* 


MacBride, E. W. Zoology: the Study of Animal 


Life. (People’s Books.) Revised edition. Pott 8vo 
Pp. 127. (London: T. C. and E. C. Jack; T. Nelson 
and Sons, Ltd., 1922.) Is. net. 

Agriculture 


Foster, W. A., and Carter, D. G. Farm Buildings. 
(Agricultural Engineering Series.) Ex. Cr. 8vo. Pp. 
xv +377. (New York: J. Wiley and Sons, Inc. ; London: 
Chapman and Hall, Ltd., 1922.) _15s. net.* 

Hatton, R. G., and Elgar, W. R. Practical Fruit 
Farming. (Royal Agricultural Society of England.) 8vo. 
Pp. 87. (London: J. Murray, 1922.) 2s. net. 

McConnell, P. Notebook of Agricultural Facts and 
Tenth edition, 


Figures for Farmers and Farm Students. 
(London : 


revised and enlarged. Pott 8vo. Pp. 547. 
C. Lockwood and Son, 1922.) 15s. net. 
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Anatomy: Physiology 

Abderhalden, E. Physiologisches Praktikum : Che- 
mische, physikalisch-chemische, physikalische und physio- 
logische Methoden. Dritte, neubearbeitete und vermehrte 
Auflage. (Berlin: J. Springer, 1922.) 1210 marks. 

Anthony, R. Archives de morphologie générale et 
expérimentale. Fascicule 14 (Morphologie expérimentale): 
Le déterminisme et l’adaptation morphologiques en 
biologie animale. Premiére partie: Déterminisme mor- 
phologique et morphogénie. Sup. Roy. 8vo. Pp. 374. 
(Paris: G. Doin, 1922.) 28 francs.* 

Curzon-Miller, A. G. Physiology for Dental Stu- 
dents. Med. 8vo. Pp. viii+206. (London: E. Arnold 
and Co., 1922.) tos. 6d. net. 

Hoffmann, H. Die individuelle Entwicklungskurve 
des Menschen: Ein Problem der medizinischen Kon- 
stitutions- und Vererbungslehre. (Berlin: J. Springer, 
1922.) 192 marks. 

Hoffmann, P. Untersuchungen iiber die Eigenreflexe 
(Sehnenreflexe) menschlicher Muskeln. Pp. iv +106. 
(Berlin: J. Springer, 1922.) 308 marks. 

MacLeod, J. J.R., assisted by Pearce, R. G., Redfield, 
A. C., Taylor, N. B., and by others. Physiology and Bio- 
chemistry in Modern Medicine. Fourth edition. Roy. 8vo. 
Pp. xxxii +992. (London: H. Kimpton, 1922.) 42s. net.* 

Mangenot, G. Archives de morphologie générale et 
expérimentale. Fascicule 9 (Histologie) : Recherches sur 
les constituants morphologiques du cytoplasma des 
algues. Sup. Roy. 8vo. Pp. ix+330+16 planches. 
(Paris: G. Doin, 1922.) 30 francs.* 

Policard, A. Précis d’histologie physiologique. (Col- 
lection Testut.) Pott 8vo. Pp. 1130. (Paris: G. Doin, 
1922.) 40 francs. 

Pritchard, E. The Physiological Feeding of Infants 
and Children. Fourth edition, revised. Roy. 8vo. Pp. 
500. (London: H. Kimpton, 1922.) 21s. net. 

Raiment, P. C., and Peskett, G. L. A Laboratory 
Handbook of Bio-Chemistry. Cr. 8vo. Pp. ro2z. (London: 
E. Arnold and Co., 1922.) 5s. net.* 

Stefanelli, A. I microscopici dispositivi periferici dei 
nervi. (Sezione Scientifica Sonzogno, N. 2.) Pp. 114. 
(Milano : Casa Editrice Sonzogno, 1922.) 4 lire. 

Taylor, W. W. Practical Chemical Physiology. Cr. 
8vo. Pp.71. (London: E. Arnold and Co., 1922.) 5s. net.* 

Verworn, M. Allgemeine Physiologie : Ein Grundriss 
der Lehre vom Leben. Siebente, neubearbeitete Auflage, 
herausgegeben von F. W. Frohlich. (Jena: G. Fischer, 
1922.) 960 marks, 


Anthropology: Ethnology 

Densmore, F. Northern Ute Music. (Smithsonian 
Institution: Bureau of American Ethnology, Bulletin 
75.) Med. 8vo. Pp. 213+16 plates. (Washington : 
Government Printing Office, 1922.)* 

Fleming, R. M. Stories from the Early World. 
Med. 8vo. Pp. 156+12 plates. (London: Benn Bros., 
7622.). 1§s. net.* 

Frazer, Sir J. G. The Golden Bough: a Study in 
Magic and Religion. Abridged edition. Demy 8vo. Pp. 
xiv+756. (London: Macmillan and Co., Ltd., 1922.) 
18s. net.* 

McGovern, J. B. M. Among the Head-Hunters of 
Formosa. Demy 8vo. Pp. 220. (London: T. Fisher 
Unwin, 1922.) 15s. net.* 

Melville, H. Typee: A Peep at Polynesian Life 
during a Four Months’ Residence in a Valley of the Mar- 
quesas, with notices of the French Occupation of Tahiti, 
and the Provisional Cession of the Sandwich Islands to 
Lord Paulet, and a Sequel, The Story of Toby. Med. 8vo. 
Pp. xvii + 366. (London, Bombay and Sydney : Constable 
and Co., Ltd., 1922.) 17s. 6d. net. 

Melville, H. Omoo: a Narrative of Adventures in 
the South Seas. Med. 8vo. Pp. xiv+371. (London, 
Bombay and Sydney: Constable and Co., Ltd., 1922.) 
17s. 6d. net. 

Swanton, J. R. Early History of the Creek Indians 
and their Neighbors. (Smithsonian Institution: Bureau 
of American Ethnology, Bulletin 73.) Med. 8vo. Pp. 
492+10 plates. (Washington: Government Printing 
Office, 1922.) * 


Philosophy: Psychology 


Alexander, A. B.D. A Short History of Philosophy. 
Third edition, revised and enlarged. Demy 8vo. Pp. 
xv +648. (Glasgow: MacLehose, Jackson and Co., Ltd., 
1922.) 12s. 6d. net. 

Bauch, B. Jena und die Philosophie des deutschen 
Idealismus. Rede, gehalten zur Feier der akademischen 
Preisverteilung am 17 Juni 1922 in der Stadtkirche zu 
Jena von dem derzeitigen Rektor der Universitat Jena. 
(Jena: G. Fischer, 1922.) 36 marks. 

Baudouin, C. Studies in Psychoanalysis : an Account 
of Twenty-seven Concrete Cases preceded by a Theoretical 
Exposition. Comprising Lectures delivered in Geneva at 
the Jean-Jacques Rousseau Institute and at the Faculty of 
Letters in the University. Translated from the French 
by E. and C. Paul. Demy 8vo. Pp. 352. (London: 
G. Allen and Unwin, Ltd., 1922.) 12s. 6d. net.* 

Boscovich, R. J. A Theory of Natural Philosophy 
put forward and explained by Roger Joseph Boscovich, 
S.J. Latin-English edition. From the text of the first 
Venetian edition published under the personal super- 
intendence of the Author in 1763. With a short Life of 
Boscovich. Imp. 4to. Pp. xix+470. (Chicago and 
London: Open Court Publishing Co., 1922.) 63s. net.* 

Boussinesq, J. Cours de physique mathématique de 
la Faculté des Sciences. -Compléments au tome 3: Con- 
ciliation du véritable déterminisme mécanique avec l’exis- 
tence de la vie et de la liberté morale. Roy. 8vo. Pp. 
xlvili+217. (Paris: Gauthier-Villars et Cie, 1922.) 30 
francs.* 

Brooks, H. J. Universal Problems. Demy §8vo. 
Pp. 123. (Braintree: The Author, The Limes, Shalford, 
1922.)* 

Brown, W. Suggestion and Mental Analysis: an 
Outline of the Theory and Practice of Mind Cure. Second 
edition, revised and enlarged. Cr. 8vo. Pp. 172. (Lon- 
don: University of London Press, Ltd., 1922.) 3s. 6d. 
net.* 

Call, A. P. Power through Repose. New edition, 
with additions. Cr. 8vo. Pp. 201. (London: Gay 
and Hancock, Ltd., 1922.) 3s. 6d. net. 

Carr, H. W. The General Principle of Relativity in 
its Philosophical and Historical Aspect. Second edition, 
revised and enlarged. Cr.8vo. Pp. viii+z200. (London: 
Macmillan and Co., Ltd., 1922.) 7s. 6d. net.* 

Casey, F. Thinking: an Introduction to its History 
and Science. Cr. 8vo. Pp. 192. (London: Labour 
Publishing Co., Ltd., 1922.) 4s. 6d. 

Crespigny, Mrs. P. C. de. The Mind of a Woman. 
Cr. 8vo. Pp. xii+318. (London: E. Arnold and Co., 
1922.) 7s. 6d. net. 

Freud, S. Vorlesungen zur Einfiihrung in die Psycho- 
analyse. Taschenausgabe. Pp. iv+496. (Leipzig, Wien 
und Ziirich: Internationaler Psychoanalytischer Verlag, 
1922.) 

Freud,S. Beyond the Pleasure Principle. Authorised 
Translation from the second German edition by C. J. M. 
Hubback. (The International Psycho-Analytical Library, 
No. 4.) Med. 8vo. Pp. v+g9o0. (London: G. Allen 
and Unwin, Ltd.; Vienna: International Psycho- 
Analytical Press, 1922.) 6s. net.* 

Gunn, J. A. Modern French Philosophy: a Study 
of the Development since Comte. Med. 8vo. Pp. 358. 
(London: T. Fisher Unwin, 1922.) 21s. net. 

Hazlitt, H. The Way to Will Power. Cr. 8vo. 
Pp. 159. (London and Toronto: J. M. Dent and Sons, 
Ltd., 1922.) 45s. 6d. net. 

Hsi, Chu. The Philosophy of Human Nature. Trans- 
lated from the Chinese, with Notes, by J. Percy Bruce. 
(Probsthain’s Oriental Series.) Ex. Cr. 8vo. Pp. xvi+ 
444. (London: Probsthain and Co., 1922.) 36s. net. 

Jaspers, K. Psychologie der Weltanschauungen. 
Zweite, durchgesehene Auflage. Pp. xii+488. (Berlin: 
J. Springer, 1922.) 1920 marks. 

Miller, H. C. The New Psychology and the Parent. 
Cr. 8vo. Pp. 255. (London: Jarrolds, Ltd., 1922.) 
6s. net. 

Mitchell, T. W. Medical Psychology and Psychical 
Research. Cr. 8vo. Pp. vii+244. (London: Methuen 
and Co., Ltd., 1922.) 7s. 6d. net.* 


| 
lum 
ism. 
25.) 
nent 
4to. 
Co., 
ican 
ork : 
tall, 
tion. | 
Tall, | 
vers, : 
402. 
| 
any. | 
By 
yrea 
2s. 
ou. 
any. 
y22.) 
orms 
onal 
ates. 
30 
June 
No. 
ates. 
Ss et 
Le- 
lens, 
iris : 
iska. 
rern- 
ores, 
ates. 
Uni- 
imal 
8vo 
| 


x Supplement to “ Nature,” November 25, 1922 


Pear, T. H. Remembering and Forgetting. Cr. 8vo. 
Pp. xii+242. (London: Methuen and Co., Ltd., 1922.) 
7s. 6d. net.* 

Piccoli, R. Benedetto Croce: An Introduction to 
his Philosophy. Ex. Cr. 8vo. Pp. xi+315. (London: 
Jonathan Cape, 1922.) 6s. net. 

Piéron, H., Publiée par. L’Année_ psychologique. 
Vingt-deuxiéme année (1920-1921). Med. 8vo. Pp. 
xii +608. (Paris: F. Alcan, 1922.) 40 francs net.* 

Platt, C. The Psychology of Social Life: a Material- 
istic Study with an Idealistic Conclusion. Demy 8vo. 
Pp. 284. (London: G. Allen and Unwin, Ltd., 1922.) 
12s. 6d. net. 

Quetta. Voice Magnetism: the Psychology of Voice. 
Cr. 8vo. Pp. 40. (London: Henslowe Press, 1922.) 

Richardson, C. A. The Supremacy of Spirit. Cr. 
8vo. Pp. viili+159. (London: Kegan Paul and Co., 
Ltd., 1922.) 5s. net.* 

Russell, B. The Analysis of Mind. (Library of 
Philosophy Series.) Demy 8vo. Pp. 310. (London: 
G. Allen and Unwin, Ltd., 1922.) 16s. net. 

Smith,W.W. The Measurement of Emotion. (Inter- 
national Library of Psychology, Philosophy, and Scientific 
Method.) Demy 8vo. Pp. 184. (London: Kegan Paul 
and Co., Ltd. ; New York: Harcourt, Brace and Co., Inc., 
1922.) tos. 6d. net.* 

Spalding, K. J. Desire and Reason: being an 
Account of the Origin and Development of Intellectual 
Principles. Demy 8vo. Pp. iii+220. (London: Kegan 
Paul and Co., Ltd., 1922.) 8s. 6d. net. 

Wheeler, O. A. Bergson and Education. Cr. 8vo. 
Pp. vii+131. (Manchester: University Press ; London : 
Longmans, Green and Co, Ltd., 1922.) 6s. 6d. net. 

Wittgenstein, L. Tractatus Logico-Philosophicus. 
(International Library of Psychology, Philosophy, and 
Scientific Method.) Demy 8vo. Pp. 189. (London: 
Kegan Paul and Co., Ltd.; New York: Harcourt, Brace 
and Co., Inc., 1922.) Ios. 6d. net.* 


Bacteriology 


Chandler, A. C. Animal Parasites and Human 
Disease. Second edition, revised. Med. 8vo. Pp. 572. 
(New York: J. Wiley and Sons, Inc., 1922.) 4.50 dollars. 


Medicine: Surgery 


Bainbridge, W.S. Le Probléme du cancer. Traduit 
de l’anglais par le Dr. Hertoghe. 8vo. Pp. xxiii+ 484. 
(Louvain: <A. Uystpruyst; Paris: G. Doin, 1922.) 
32 francs. 

Barbour, A. H. F. Gynecological Treatment. Med. 
8vo. Pp. 123. (Edinburgh: W. Green and Son, 1922.) 
7s. 6d. net. 

Barrett, A. T. Dental Surgery. Cr. 8vo. Pp. 177. 
(London: H. Kimpton, 1922.) 6s. net. 

Chalatow, S.S. Die anisotrope Verfettung im Lichte 
der Pathologie des Stoffwechsels. (Die Cholesterin- 
diathese.) (Jena: G. Fischer, 1922.) 640 marks. 

Damaye, H. Le Médecin devant l’assistance et 
l’enseignement psychiatrique. Gl. 8vo. Pp. 125. (Paris: 
A. Maloine et fils, 1922. 

Greif, U. Zur Frage der Geschlechtskrankheiten. 
(Leipzig : W. Hartung, 1922.) 75 marks. 

Hazen, H. H. Diseases of the Skin. Second edition. 
Roy. 8vo. Pp. 608. (London: H. Kimpton, 1922.) 
37s. 6d. net. 

Hewetson, W. M. Environmental Influences affect- 
ing Blondes in Rhodesia and their Bearing on the Future : 
a Survey of the Situation from the Medical and Scientific 
Standpoints. Being a Papéf‘delivered before the Rhodesia 
Scientific Association at Salisbury, May 15, 1922. Demy 
8vo. Pp. 27. (Salisbury, Rhodesia: Rhodesia Inde- 
pendent Co., Ltd. ; London: Simpkin, Marshall and Co., 
Ltd., 1922.) 2s. 6d. net.* 

Hewlett, R. T. Pathology, General and Special, for 
Students of Medicine. Fifth edition. Demy 8vo. Pp. 
542. (London: J. and A. Churchill, 1922.) -18s. net. 

Kiistner, O., Herausgegeben von. Kurzes Lehrbuch 
der Gynakologie. Neunte, neuiiberarbeitete Auflage. 
(Jena: G. Fischer, 1922.) 960 marks. 


Myers, B. Practical Handbook on the Diseases of 
Children : for the Use of Practitioners and Senior Students 
(Lewis’s Practical Series.) Demy 8vo. Pp. xvi+548 
(London: H. K. Lewis and Co., Ltd., 1922.) 21s. net.* 

Nesfield, V. Ophthalmic Surgery. Demy 8vo. Pp 
183. (London: H. K. Lewis and Co., Ltd., 1922.) 9s. net. 

Price, F. W., Edited by. A Text-book of the Practice 
of Medicine. (Oxford Medical Publications.) Med. 8vo. 
Pp. xxxvi+1753. (London: Oxford University Press 
1922.) 35s. net. 

Stitt, E. R. The Diagnostics and Treatment of 
Tropical Diseases. Fourth edition, revised. Cr. 8vo. 
Pp. 635. (London: H. K. Lewis and Co., Ltd., 1922.) 
18s. net. 

Miscellaneous 

Aigner, E. Die neuesten Ergebnisse der Wiinschel- 
rutenforschung in Praxis und Theorie. Zum zehnjahrigen 
Bestehen des Verbands zur Klarung der Wiinschelruten- 
frage. (Heft 9 der Schriften des Verbands.) Pp. 32. 
(Stuttgart : K. Wittwer, 1922.) 

Bruns, F. Die Zeichenkunde im Dienst der beschrei- 
benden Naturwissenschaften. Pp. vii+1o0o+44 Tafeln. 
(Jena: G. Fischer, 1922.) 90 marks. 

Department of Industrial and Scientific Research. 
The Therm: Reports of the Fuel Research Board on Gas 
Standards. Cr. 8vo. Pp. 30. (London: H.M. Sta- 
tionery Office, 1922.) 3d. net.* 

Department of Scientific and Industrial Research. 
Report of the Food Investigation Board for the Year 
1921. Roy. 8vo. Pp. ii+47+4 plates. (London: H.M 
Stationery Office, 1922.) 2s. net.* 

Design in Modern Industry. The Year-Book oi 
the Design and Industries Association, 1922. With an 
Introduction by C. H. Collins Baker. Demy 4to. Pp. 
157. (London: Benn Bros., Ltd., 1922.) 15s. net.* 

Fulcher, G. S. Indexing of Scientific Articles. (Re- 
print and Circular Series, No. 34.) Sup. Roy. 8vo. Pp. 16. 
(Washington : National Research Council, 1922.) 20 cents.* 

Jackson, T. C., and Hustwick, W. Practical 
Lessons in Book-keeping. Fifth edition. Cr. 8vo. Pp. 
viii +402. (London: University Tutorial Press, Ltd., 
1922.) 5s. 

King, W. Cheisea Porcelain. Med. 4to. Pp. xv + 
135+70 plates. (London: Benn Bros., Ltd., 1922.) 
73s. 6d. net.* 

Langie, A. Cryptography. Translated from _ the 
French by J. C. H. Macbeth. Cr. 8vo. Pp. viii +192. 
(London, Bombay and Sydney: Constable and Co., 
Ltd., 1922.) 9s. net.* 

McKay, H. Easy Experiments in Elementary Science 
Gl. 8vo. Pp. 144. (London: Oxford University Press, 
1922.) 2s. 6d. net. 

Morgan, A. P. The Boy’s Book of Science and 
Construction. Large Cr. 8vo. Pp. xii+458. (London: 
Jonathan Cape, 1922.) 9s. net. 

Park, J. A Text-book of Theodolite Surveying and 
Levelling, for the use of Students in Engineering, Land 
and Mine Surveying. (Griffin’s Scientific Text-books.) 
Fifth edition, revised and enlarged. Ex. Cr. 8vo. Pp. 
xvi + 557. (London: C. Griffin and Co., Ltd., 1922.) 30s. net 

Patrick, C. V., and Smith, W. W. The Case agains! 
Spirit Photographs. Med. 8vo. Pp. 47. (London: Kegai 
Paul and Co., Ltd., 1921.) 2s. net.* 

Price, H. Cold Light on Spiritualistic ‘‘ Phenomena ”’ : 
an Experiment with the Crewe Circle. Demy 8vo. Pp. 15 
(London: Kegan Paul and Co., Ltd., 1922.) 6d. net.* 

Seabrook, W. P. Fruit-Packing for Market: 
Practical Treatise on the Grading, Packing, and Market 
ing of Hardy Fruit. (Issued by the Worshipful Compan 
of Fruiterers.) Cr. 8vo. Pp. 90. (London: G. Allen 
and Unwin, Ltd., 1922.) 2s. 6d. net.* 

Subject Index to Periodicals, 1917-1919, The. K: 
Science and Technology. Roy. 4to. Pp. 555. (London: 
Library Association, 33 Bloomsbury Square, 1922.) 
35s. net.* 

Thomson, J. A., Edited by. The Outline of Science : 
A Plain Story Simply Told. Vol. 2. Demy 4to. Pp. 
iv + 401-812. (London: G. Newnes, Ltd., 1922.) 31s. 6d. net 

Weston, W. J. Banking and Currency. Cr. 8v 
Pp. viii+330. (London: University Tutorial Press 
Ltd., 1922.) 5s. 6d. 
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“* Patriotism in commerce secures prosperity of Empire ’’ 


Write for specification of the 
No. 41/Nn 


NEW 
“OERTLING” 
BALANCE 


As illustrated 


£25 


Manufactured in London by 


L. OERTLING LI. Turnmill Street, E.C.1. 


Established 1849. Highest Awards at all Great Exhibitions. 


Callender & Barnes’ Continuous Flow Calorimeter 
For the accurate determination of the electrical equivalent of heat. 


A stream of water is made to flow 
through a glass tube, and in passing 
is heated by a manganin wire con- 
tained in the tube and carrying a 
known current. The rise in the 
temperature of the water is measured 
by two Thermometers, and knowing 
the energy dissipated by the wire and 
the volume of water passing per 
second, the electrical equivalent of 
heat may be calculated. Results 
accurated to | in 400 are easily 
obtainable. 

The rate of flow of the water is 
kept constant by a constant level 
cistern supported on a stand. By 
varying the height of the cistern the 
rate of flow may be set at any desired 
speed 


Complete with Cistern on stand and with two Thermometers reading 1/5° C. 
£4 4 O 
A copy of our 1922 catalogue No. 150 will be sent upon request. 


W. G. PYE & CO. 


CAMBRIDGE, ENG. 
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BLACKIE’S 


MATHEMATICAL BOOKS 


PLANE GEOMETRY 


AN ACCOUNT OF THE MORE ELEMENTARY PROPER- 
TIES OF THE CONIC SECTIONS, TREATED BY THE 
METHODS OF PURE AND CO-ORDINATE GEOMETRY 


By L. B. BENNY, M.A. (Cantab.), B.A. (Lond.), 
F.R.A.S. Sometime Mathematical Scholar of 
Christ’s College, Cambridge ; Head of the Mathe- 
matical Department of University College, Exeter. 
Large Crown 8vo. viii + 336 pp., with Answers, 

including 146 figures and five half-tone portraits of 

celebrated mathematicians. Price ros. 6d. net. 
The book covers completely the syllabus in 

Geometry for the Pass B.Sc. Examination of the 

University of London, in Pure Mathematics. 


APPLIED CALCULUS 
By F. F. P. BISACRE, O.B.E., M.A., B.Sc., 
A.M. Inst.C.E. 
Large Crown 8vo. xvi+416 pp., with Answers, 
including 106 figures, and 17 half-tone portraits of 
celebrated mathematicians and physicists. Price 


Ios. 6d. net. 

This book has been specially written for science 
and engineering students who desire to acquire a 
working knowledge of the calculus but whose pre- 
liminary mathematical equipment is slight. 


A GENERAL TEXTBOOK 
OF ELEMENTARY ALGEBRA 


By E, H. CHAPMAN, M.A. (Cantab.), D.Sc. (Lond.), 
Late Senior Mathematical Master at Christ’s 
College, Finchley, N., Chesterfield Grammar 
School, Blackburn Grammar School, and King 
Edward VII. School, Lytham. 

A work covering the syllabus in algebra for the 


Final B.Sc. Examination, London University. 
(Ready Shortly.) 


ELEMENTARY MENSURATION 
OF SOLIDS 


By R. W. M. GIBBS, B.A. (Cantab.), B.Sc. (Lond.). 
Crown 8vo, Price 3s. net. 


SOLID GEOMETRY 
By J. W. HENSON, B.A., Headmaster, High 
School for Boys, Trowbridge. 
Crown 8vo. Price 3s. net. 


Please send postcard for List B containing full 
particulars of above books. 


BLACKIE & SON, LTD. 


50 OLD BAILEY, LONDON, E.C.4 
GLASGOW AND BOMBAY 


Standard in every 
way. 
Every standard feature 
—every modern im- 
provement and refine- 
ment will be found in the 
Imperial Typewriter. 


not prefer Guaranteed 

t b cost nothing 

Oo a cept, "of course 
ribbons) 


British Typewriter for 3 years. 


if he could be satisfied that it would do the work 

as good as, or better than, any foreign machine ? 

The Imperial is a triumph of British engineering 
and it costs 20 to 25 per cent less. 


Imperial] & 
Typewriter ©" 


this advertise- 


IMPERIAL TYPEWRITER CO. LTD. iment. Pin 


‘to your note 


260 High Holborn, London, W.C.1. Telephone—Holb. 4932. ‘heading ‘ena 


malt soday- 


ASSMANN 
PSYCHROMETERS 


FROM 
STOCK 


C. F. CASELLA & CO., 


49/50 PARLIAMENT STREET, 
LONDON, S.W.1 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 


ts 
4 ” 
eras Xii Supplement to “ Nature,” November 25, 1922 
Who 
would 
| 
lu would 
know 
Imperial 
ur out 
| 
: ‘ 
4 
= 
WE 
| 
ME 
WET 
| 
4 
4 


Supplement to * Nature,” December 2, 1922 


THERMOMETERS FOR CHEMICAL LABORATORIES 


With Normal Glass Bulbs. 
OUR OWN MANUFACTURE. BEST QUALITY (GUARANTEED ACCURATE) AT REASONABLE PRICES. 


SETS OF STANDARD THERMOMETERS 
divided to 1° and 4 
With National Physical Laboratory Certificates. 


SPECIAL THERMOMETERS OF ANY LENGTH 
OR RANGE MADE TO ORDER IN A FEW DAYS. 


PASTORELLI & RAPKIN L®: 


Contractors to various Departments of H.M. Government 
46 HATTON GARDEN, LONDON, E.C.1. 
Actual Manufacturers of 


THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 


Barometers, Barographs, Thermographs, Hygrographs, 
Hydrometers, Standard Meteorological Instruments, Etc. 


Brass or Steel Protecting Sheaths. 


High Temperature Thermometers, 


ILLUSTRATED PRICE LISTS ON APPLICATION 


ANY LENGTH 
2 INS. TO GFT. 


*Phone—Holborn 1981. Telegrams—Rapkin, London. 
ESTABLISHED 1750. 


Any instrument sent on approval if desired. 


Carriage paid and safe delivery guaranteed of all instruments within the United Kingdom. 
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MEDICAL 
AND 


Electrici logy, 


District Railway: Euston Square Station. 


LEWIS’S CIRCULATING 
SCIENTIFIC LIBRARY. 


Astronomy, Aviation, Biology, Botany, 


Travels, Zoology, &c., to Every Branch 
Duplicates of NEW BOOKS are added in UNLIMITED SUPPLIES, as long as the demana requires, delay or disappointment 
thus being prevented. 
ANNUAL SUBSCRIPTION (Town or Country) FROM ONE GUINEA, 
according iy ian | number of books required at one time. 
ks may be retained as long or exchanged as frequently as desired. 
The ‘Library READING AND WRITING ROOM (first floor) is open daily. 
Prospectus, with quarterly list of additions, post free. 


H. K. LEWIS & CO. Ltd., 136 COWER STREET, 2, cower piace, LONDON, W.C.1. 


All Tube Railways: Warren Street. Telephone: Museum 1072. Telegrams: 


Physics, Sociology, Technology, 


Medical Science. 


Subscriptions may begin at any date. 


“ Publicavit, Eusroad, London.’’ 


A TEXT-BOOK OF 


Experimental Psychology 


By CHARLES S, MYERS, M.A., M.D., Sc.D., F.R.S., 


DIRECTOR OF THE PSYCHOLOGICAL LABORATORY, CAMBRIDGE. 


Second Edition. Intwo Parts. Price 138. 6d. net. 
The t wo Parts are also sold “ee soon Part I., Text-Book, gs. net. ; 
Part II., Laboratory Exercises, és. net. 

“‘The edition just issued is probably the most complete text-book 
of experimental psychology in this or any other language. Every 
page is loaded with trustworthy statements of verified fact, yet the 
argumentation is so well ordered and the style so concise and clear 
that the book can be read with ease and pleasure.” —Wature. 

Prospectus on application. 


CAMBRIDGE UNIVERSITY PRESS 
Fetter Lane, London, E.C.4: C. F. Clay, Manager. 


The Misses FARRAN 
10 Bell Yard, Temple Bar, W.C.2 
HAVE CONSIDERABLE EXPERIENCE IN 


COPYING SCIENTIFIC MS. 


AND ARE PREPARED TO 
UNDERTAKE ANY QUANTITY. 


TRANSACTIONS OF THE FARADAY SOCIETY. 


Contents of No. 52. October 1922. 


Passivity and Susie. By Utick R. Evans, 
On the apouw Pressure of Ternary Mixtures. By Prof. 
ALrrep W. Porter. 


Some Properties of Powders with Special Reference to 

Grading by Elutriation; with Discussion. 
rading of Powders by Elutriation. By Prof. 
Martin Lowry, C.B.E., F.R.S., and L. P. McHatron. 

A New Elutriator for Rapid Use. By Prof. Martin Lowry. 

The Separation of the Finer Constituents of Sedi- 
mentary Rocks. By Prof. P. G. H. Boswe tt. 

Abrasives and Polishing Powders for Glass. By J. W. 
Frencu, F. Inst. 

Analytical Elutriation Methods of Separating Caco 
Husk from Cocoa Powder. By R. Wuymprr. 

The Effect of the Immersion Medium on the Apparent 
Radius of a Particle. By A. M. Wittiams. 

The Properties of Powders. Part II, Expansion and 
Shrinkage during Caking of Potassium Carbonate. 
By Profs. T. Martin Lowry and E. E ALKER. 

The Properties of Powders. Part III. The Rowder~ 
ing of Minerals by Decrepitation. By Prof. ‘l. Marrin 
Lowry and L, P. McHarron, 

Two Properties of Powders. By A. M. Witiiams. 

The Law of Distribution of Particles in Colloidal Sus 
sions with Special to Perrin’s 
By Prof. ALrrep W. Porter, F.R.S., and J. J. Hepcrs. 

The Electrochemical Effects produced by Superimoasing 
Alternating Currents upon Direct Currents, By W. 
Cooper, F.Inst. 

A Note on the Systems i in whieh Metals Gryetaltice. By Joun 
L. HauGuton, F-Inst.P., and G. 


The Electrical Conductivity of Hydrochloric | Acid and Potas-~ 


THE HANDBOOK OF 
PATENT LAW OF ALL COUNTRIES 


By W. P. THOMPSON, F.C.S., M.I.Mech.E., Etc., 


Chartered Patent Agent of Liverpool. 
Entirely revised and rewritten 1920. 157 pages. Crown Octavo. 
All Countries, 6s. British Law only, 1s. 
“Should prove a very valuable and trustworthy guide to would-be 
patentees.”—Nature. 
Lonpon : STEVENS AND Sons, LIMITED. 


MESSRS. SOTHERAN 


have now d a Scientific Department on the first floor of 
their Strand House, where a selection of their large stock in 
modern, as well as old and rare, works on Exact and Applied 
Science may be seen on the shelves. 

They would also call attention to their facilities in getting sets 
or runs of periodicals on scientific subjects, as well as rare or 
out-of-print books they may not have in stock already. 

HENRY SOTHERAN & CO., 140 Strano, W.C.2, & 43 PiccaDiLLy, W.1, LONDON. 


SECOND-HAND MICROSCOPES, ETC. 


WATSON Research, mechanical stage, 2 eyepieces, § and } objec- 
tives, double nosepiece, racking and centring substage with Abbe 
condenser £22 10 © 

LEITZ Ila, eyepiece, objectives 3 and 7, double nosepiece, spiral 
Abbe condenser 

BECK Small London, 2 eyepieces, 3 and 4 objectives, double nose- 

—s, iral Abbe and iris £11 00 
TKA Portable, 2 eyepieces, objectives 3 and 

= Abbe condenser 
BA ra Diagnostic Portable, 2 eyepieces, double nosepiece, Abbe 
condenser £7 10 © 

rack adjustment, 3 magnifications, x8, 

X20, 1 £4 15 re} 

CATHCART.DARLASTON Automatic Microtome, for freezing 

and embedding, as new £3 76 


Many others; list on application. 
CLARKSON’S, 338 High Holborn, London, W.C.1. 
Opposite Gray's Inn Road. (The Original Firm). Phone: Holborn 2149. 


, triple nose- 


By A. J. Kieran, 


sium Chloride in presence of Sucrose. 


IONIUM 


Permanent Alpha Ray Activity 


RADIO-LEAD 
MESO-THORIUM 


Glew’s Scintilloscopes charged with IONIUM, 
RADIUM, MESO-THORIUM, or ACTINIUM, 
7s. 6d. each. 

Scintilloscopes showing Double Scintillations 
Thorium “A,” 15s. each. 


F. HARRISON GLEw, 
156 CLAPHAM ROAD, LONDON, S.W.9. 
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gation of atomic structures. 


obtained. 


medical radiology. 


Write for 
New Lists. 


77 Upper Thames St. 


COOLIDGE TUBES 
RES EARCH 


Coolidge Tubes are always employed in X-ray research work 
of a delicate nature—such as spectrum analysis and the investi- 


The reason for this marked preference is that only by employing 
the most stable apparatus can accurate and reliable data be 


These considerations are just as important in connection with 
In diagnostic and therapeutical work the best 
results can only be obtained by the use of 


COOLIDGE X-RAY TUBES 


THE BRITISH THOMSON-HOUSTON CO. LTD. soia sy an 


(Owners of the British Patent) 


Principal 


- London, E.C.4. 


No |, 


The Deeley 


Friction Machine 


(PATENT) 


Big. For easily and ac- 
‘curately ascertaining the 
Oiliness, or Efficiency, 
and Lubricating Value 
of Oils, by determining 
the 
between any desired 


Metals. 


Static Friction 


Descriptive Pamphlet of the Machine, stating the principles upon 
which it is based, together with directions for testing Oils, 
will be forwarded on application to the Sole Manufacturers 


J. H. STEWARD, Ltd., 


Opticians and Scientific Instrument Makers to the British 
and Foreign Governments, 


406 & 457 STRAND, LONDON, 


EsTABLISHED 1852. 


W.C.2. 


POSTLIP” 


(No. 633 Mill) 


\| 


ENGLISH FILTER PAPE 


Manufactured in 
ANNUALLY INCREASING QUANTITIES 
for upwards of 50 years. 


White and 
Grey Plain, 


All sizes in 
Squares, 
Circles, and 
Folded 
Filters. 
Rolls made 


Antique, 
Crinkled, 
and 


now successfully replacing 
the best German makes. 


See Report of TESTS made by The 
National Physicai Laboratory, a copy 
of which will be sent on application. 


Ask your Laboratory Furnisher for samples of 
‘* Postlip” Filter Papers. 


RS 
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| 


| EVANS, ADLARD & 60., 


POSTLIP MILLS, 
WINCHCOMBE, R.S.O., GLOS., ENGLAND. 
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RECENT PUBLICATIONS. 


FLORA OF THE MALAY PENINSULA. 


By HENRY N. RIDLEy, C.M.G., F.R.S., late Director 
of Gardens and Forests, Straits Settlements. With 
Illustrations by J. HuTcuinson, F.L.S. To be com- 
pleted in 5 Vols. 
Vol, I., Polypetalz, just ready. 8vo. £3 38s. net. 
Vol. II., Gamopetalz, in the press. 


ILLUSTRATIONS OF THE FLOWERING PLANTS 
AND FERNS OF THE FALKLAND ISLANDS. 


By Mrs. E, F. VALLENTIN, with descriptions by 
Mrs, E. M. Corron. With 64 Coloured Plates. 
Crown 4to. £4 4S. net. 


THE FLOWERING PLANTS OF SOUTH AFRICA. 


A magazine containing coloured figures with descrip- 
tions of the Flowering Plants indigenous to South 
Africa. Edited by I. Bb, PoLE Evans, C.M.G.,.M.A,, 
D.Sc., F.L.S., Chief, Division of Botany and Plant 
Pathology, Department of Agriculture, 
Crown 4to. Issued quarterly, annual subscription, 
including postage, 62s. 

Vols. I. and II. for 1921 and 1922, each with 40 
Coloured Plates and Descriptions. Cloth £3 6s. net. 


LONDON : 


L. REEVE & CO., LIMITED, 
6 HENRIETTA STREET, COVENT GARDEN, W.C.2. 


Pretoria. |, 


ULTRA=-VIOLET 
POLARIMETRY 


40 45 50 55560 


Spectrum photograph, taken on a 
B-S combination Spectrograph and 
Polarimeter, showing the rotatory 
power of quart; in the ultra-violet. 


Full particulars from the Makers: 
BELLINGHAM & STANLEY Ltd. 
71 HORNSEY RISE, 


LONDON, N.19. 
Tel. Hornsey 2270. 


V 


DISCOVERY 


A MONTHLY POPULAR ILLUSTRATED. 
JOURNAL OF KNOWLEDGE - 


Epitep sy EDWARD LIVEING, B.A. net 
Scientiric Apviser: A. S. RUSSELL, D.Sc. Monthly. 


In recent years the imaginationsof the English- 
speaking communities have been stimulated to a 
remarkable extent, and there is everywhere a 
desire for more and still more knowledge. 
DISCOVERY aims at fulfilling this demand. 
Its articles are written by experts in every 
branch of the arts and sciences, and in a 
language for the non-technical general reader. 


CONTENTS FOR DECEMBER. 
EDITORIAL NOTES. 
THE ECONOMIC DEVELOPMENT OF CENTRAL AUSTRALIA. 
0. H. T. RisHBETH. 


REVELATIONS CONCERNING THE TRIPLE mee... 


INK PICMENTS IN WRITING. C. AINSWORTH MITCHELL. 
BETWEEN THE COVERS —HEAD-HUNTING IN FoRMOSA—THE 
HARNESSING OF THE JORDAN—THE DRoUCHT OF 1921—THE 
: Province oF DARFUR—SCIENCE AND CIVILISATION. 
BROADCASTING BY DIRECTIONAL WIRELESS. 
T.-CoL. C. C. CHETWODE CRAWLEY. 


“COL. 
SOME CHILDREN’S CAMES AND SONCS IN ANCIENT CREECE. 
Pror. W. R. HALLIDAY. 


THE MOVEMENTS OF THE PLANETS. H. SPENCER Toy. 
REVIEWS OF BOOKS. 
BOOKS RECEIVED. CORRESPONDENCE, 


Annual Subscription 12s. 6d. post free. 


LONDON: JOHN MURRAY 


—l[eitz 
MICROSCOPES & ACCESSORIES 


The following NEW CATALOGUES 
will be supplied on application :— 


46 B—Metallurgical 
Apparatus. 


46 C—Dissecting Micro- 
scopes and Lenses 
47 E—Haematological 
Apparatus. 

47 F—Microtomes. 


47 Pol—Petrological 
Microscopes. 


Stand AA 


OGILVY & CQ. 


British Agents for E. Leitz, 


- 18 BLOOMSBURY SQUARE, LONDON, W.C.1. 


Optical and Mechanical Repairs to ‘any make of 
Microscopical Apparatus executed on the Premises. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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THE JOURNAL OF 
GENERAL PHYSIOLOGY. 


Edited by JACQUES LOEB, New York, N.Y., 
W. J. V. OSTERHOUT, Cambridge, Mass. 


CONTENTS OF VOL. V., No. 2, NOVEMBER 20, 1922. 


DE KRUIF, PAUL H., and NORTHROP, JOHN H.—The stability of 
bacterial suspensions. IV. The combination of antigen and anti- 
4 at different hydrogen ion concentrations. 

DE KRUIF, PAUL H., and NORTHROP, JOHN H.—The stability of 
bacterial suspensions, V. The removal of antibody from sen:i- 
tized organisms. 

FENN, WALLACE 0.—The adhesiveness of leucocytes to solid surfaces. 

PENN, WALLACE 0.—Effect of the hydrogen ion concentration on 
the phagocytosis and adhesiveness of leucocytes. 

JACOBS, M. H.—The influence of ammonium salts on c:ll reaction. 

CHAMBERS, ROBERT.—A micro injection study on the permeability 
of the starfish egg. 

MEEK, CAROLYN §., and LIPMAN, CHARLES B.—The relation of 
the reaction and of salt content of the medium on nitrifying 


bacteria. 

BRODY, SAMUEL, and RAGSDALE, ARTHUR C.—The equivalence 
of age in animals. 

HARVEY, E. NEWTON.—The permeability of cells for oxygen ani its 
significance for the theory of stimulation. 

IRWIN, MARIAN.—The permeability of living cells to dyes as affected 
by hydrogen ion concentration. 

OSTERHOUT, W. J. V.—Some aspects of selective absorption. 

LOEB, JACQUES.—Sodium chloiide and selective diffusion in living 


organisms, 

LOEB, JACQUES.—The influence of salts on the rate of diffusion of 
acid through collodion membranes. 

NORTHROP, JOHN H.—The mechanism of the influence of acids and 
alkalies on the digestion of proteins by pepsin or trypsin. 


Subscription Price per Year (One Volume), $5.00. 
Published bi-monthly by 
THE ROCKEFELLER INSTITUTE for MEDICAL RESEARCH, 
Avenue A and 66th Street . . New York. 


AMERICAN JOURNAL OF BOTANY. 


Devoted to All Branches of Botanical Science. 
Established 1914. Monthly, except August and September 
Official Publication of the Botanical Society of America. 
Subscription, $6 a year. Volumes 1-8 complete, $58 post free. 
Foreign postage : To Canada, 20 cents ; to other countries, 40 cents. 
Single numbers, 75 cents, post free. Prices of odd volumes on request. 


ECOLOGY. 


Devoted to All Forms of Life in Relation to Environment 
Established 1920. Quarterly. 
Official Publication of the Ecological Society of America. 
Subscription, $4 a year. 3ack volumes, I.-III., $3.50 post free. 
Foreign postage : To Canada, 10 cents; to other countries, 20 cents. 
Single numbers, $1.15 post free. 


GENETICS. 


A Periodical Record of Investigations in Heredity 
and Variation. 


Established, 1916. Bi-monthly. 
Subscription, $6 a year. Single numbers, $1.15 post free. 
Foreign postage : To Canada, 25 cents; to other countries, 50 cents. 


BROOKLYN BOTANIC GARDEN 
MEMOIRS. 


Volume One contains 33 contributions on genetics, pathology, mycology, 

physiology, ecologyplant geography, morphology, and systematic botany. 

: 38 plates, 41 text figures. 
Price $3.50 plus postage. 


Weight, 4 pounds. 
Published irregularly, 


Orders should be placed direct with 


The Secretary, Brooklyn Botanic Garden, 
Brooklyn, N.Y., U.S.A. 


RECENT SCIENTIFIC PUBLICATIONS OF 


H.M. STATIONERY OFFICE 


Herring Trawling Investigations Report. 
Fishery Board for Scotland. Scientific In- 
vestigations, 1921, No. 2. Price 30s., 

post free, 30s. 53d. 


This Report incorporates the results of investigations 
made by the research steamer ‘‘ Goldseeker,” in the 
Dogger Bank region, in the Firth of Forth, and in the 
Moray Firth. (With 1 Chart and g Diagrams, together 
with various Tables. ) 


Light Alloys Sub-Committee Reports, 
1921. Advisory Committee for Aeronautics. 
Price 17s. 6d., post free 18s. 6d. 


A compilation of papers containing the results of investi- 
gations on Light Alloys and problems connected with their 
use. 


The Therm. Reports of the Fuel Research 
Board on Gas Standards. Price 3d., post 
free 4d. 


The Reports deal with the most suitable composition 
and quality of gas. 


Tin and Tungsten Research Board 
Report. Department of Scientific and 
Industrial Research. Price 3s, 6d., post 
free 3s. 83d. 


This volume, consisting of a Report and 23 Appen- 
dices, deals with the research work done under the Tin 
and Tungsten Research Board. 


Colloid Chemistry and its General and 
Industrial Application. Fourth Re- 
port. Price 5s. 6d., post free 5s. 11d. 


Bacteriological Studies. Public Health and 
Medical Subjects Report. No. 13. Price 
2s. 6d., post free 2s. 8d. 


Contains four special reports of interest and immediate 
practical importance, not only to bacteriologists, but to all 
public health workers. 


Tables of the Incomplete Gamma- 
Function. Price £2 2s., post free 
£2 2s. 7d. 

These Tables have been prepared by the Department of 

Applied Statistics, University College, London, and are of 

value to statisticians, computers and mathematicians. 


H.M. STATIONERY OFFIGE 


Imperial House, Kingsway, W.C.2. 28 Abingdon St., 
S.W.1 1 St. Andrew's Crescent, Cardiff. 37 Peter 
St., Manchester. 23 Forth Street, Edinburgh. 
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SUPPORT BRITISH INDUSTRIES.—by doing this you not only help 
your country, but in this case you buy the best in the cheapest market. 


1 


OIL IMM. —— OBJECTIVE 


N.A. 1.30, complete in brass case, 


SENT ON £5 hs} Oo AGAINST 
e e 


APPROVAL DEPOSIT. 


}-IN., OF SAME MODEL—#2.0.0 


1/12 O.1. by Swift, Beck, Watson, or Leitz, £5 5 O 
1/6 by Swift, Baker, Beck, or Watson, £115 0 


BROADHURST, CLARKSON & CO., 


MANUFACTURING OPTICIANS, MAKERS OF MICRO- 
SCOPICAL AND ASTRONOMICAL LENSES, 


63 Farringdon Road, London, E.C.1 


BROWNING’S 


SPECTROSCOPES. Pocket Direct Vision Type. High 


Dispersion. Best Workmanship. Ten patterns from 
£1:18:6 to £10: 10:0. 


SPECTROMETERS (for Laboratory Use. Improved 
Mode 


£13 to £17. 
DIFFRACTION GRATING REPLICAS. 
5s. to 35s. 
Delivery from Stock. 8-page List post free. 


JOHN BROWNING 


Manufacturing Optician, 37 Southampton Street, 
Strand, London, W.C.2. 


<>) AUTOCLAVES 


We beg to draw attention 
to our new Patent Auto- 
claves with internally fit- 
ting cover, secured perfectly 
gas-tight by the operation 
of only one central hand 
nut. Made in a variety of 
sizes for pressures up to 
one thousand atmospheres. 
Specialists in complete laboratory equip- 
ment, bench fume cupboards, gas and 
water fittings, stills, ovens, etc., also 
ventilation. Estimates free, enquiries 
invited. 


PATENT 


BROWN & SON, 
Alembic Works, Wedmore St., 
Holloway, London, N.19. 


THE IRISH NATURALIST. 
A Monthly Journal of Irish Natural History. 
Price 1s. 


Edited by GEO. H. D.Sc., and 
LOYD PRAEGAR, 


Annual 10s. Post any Address. 


Dublin: EASON & SON, Ltp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


is. experienced in obtaining 

URE from Booksellers or Newsagents, 
remittance, should be sent to the 
Publishers. 


*,* For Subscription Rates see p. cxci of the present issue. 


Office of NATURE, St. Martin’s St., W.C.2. 


ACCEPTABLE CHRISTMAS OR NEW 


YEAR GIFTS. 


A Subscription to NATURE (terms on p. cxci), NATURE, Vol. 
109, Price 30s. 6d. net, or some of the Steel and Photo- 
gravure Portraits contained in the “Scientific Worthies” 


Series (5s. net each), a list of which will be sent on request. 


MACMILLAN & CO., LTD., ST. MARTIN’S STREET, LONDON, W.C.2. 
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WHELDON & WESLEY 


Representing the combined firms of 
JOHN WHELDON & CO. and WILLIAM WESLEY & SON 
Registered Offices: 2, 3 & 4 Arthur Street, New Oxford Street, 
London, W.C.2, England. 


Cable Address : Wheldwesly, London. Telephone: Gerard 1412. 


The Company respectfully announce that they are prepared 
to supply Libraries of Universities, Colleges, and Institutions 
having departments containing books on the pure and applied 
sciences, with any lacunae in their sets of periodicals or books in 
any language that may be required. 


To Research Workers they offer to supply books, separata and 
the literature connected with any branch of science from the early 
printed books to those of modern times. 

The Company’s Directorate include W. J. H. Craddock, H. 
Kirke Swann, F.Z.S., M.B.O.U., and E. F. Wesley, A. K.C. 
who each have had a long and practical experience in the pur- 
chase and sale of the ancient and modern literature of the sciences. 


The Company’s new premises will enable them to exhibit the 
extensive. stock of the two firms in a manner hitherto unattempted 
in this country. 

Catalogues of books on Zoology and Botany have been recently 
issued and a classified catalogue of books on Chemistry is now in 
preparation. Catalogues, 2d. each, post free. 


Libraries are purchased as well as sold. 


2,3, &4 ARTHUR ST., NEW OXFORD ST., LONDON, W.C.2. 


Agency of the Smithsonian Institution of the United States for the 
Increase and Diffusion of Knowledge, Washington, D.C. 


J. POOLE & CO. 


ESTABLISHED 1854 


SCIENTIFIC & EDUCATIONAL 


BOOKSELLERS 


Second-hand Books at about half published Price. 
New Books for all Examinations. 


BY LETTER 
RECEIVE IMMEDIATE ATVENTION 


104 Charing Cross Road, London, W.C.2 


THE HANDBOOK OF 
PATENT LAW OF ALL COUNTRIES 


By W. P. THOMPSON, F.C.S., M.I.Mech.E., Etc., 
Chartered Patent Agent of Liverpool. 
Entirely revised and rewritten 1920. 157 pages. Crown Octavo. 
All Countries, 6s. British Law only, 1s. 
“Should prove a very valuable and trustworthy guide to would-be 
patentees.”—Nature. 
Lonpon : STEVENS AND Sons, LiMiTED. 


TRANSACTIONS OF THE OPTICAL SOCIETY. 


Subscription per vol., 50s. 
Principal Contents of current number (Vol. XXIII., No. 5). 


Price per number, 10S. 


Angle Comparators of High Precision for the Gentemeter 
of Prisms. By J. Guitp, A.R.C F. Inst. P., F.R.A.S. 
The Changes in Aberrations when the Orient ‘onal Stop 

are moved. By T. Smirn, M.A., F. 
The Classification of Optical inane. By T. Smitu, 
A., F.inst 
Note on Achromatism with One Glace. By T. Smitu, M.A., 
nst.P., and L.M. B.Sc. 
The ‘Mechanical Construction of the Microscope from 
a Standpoint. By Professor ALAN PoLLarp, 
A.N Inst. P. 


PUBLISHED BY THE OPTICAL SOCIETY, 


IMPERIAL COLLECE OF SCIENCE AND TECHNOLOCY, 


SOUTH KENSINGTON, LONDON, S.W.7. 


SCIENTIFIC PERIODICALS & BOOKS 


Messrs. W. Heffer & Sons, Ltd., Booksellers, 
Cambridge, will be glad to receive offers of Com- 
plete Libraries, Sets of Journals, and Smaller 
Collections of Books, for which they are prepared 
to offer full current value and pay cash. 

They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scientific 
Books and Journals, both English and Foreign (new and 
second-hand). They can guarantee promptitude and intelli- 
gent handling of all orders entrusted to them. 

Catalogues are frequently issued, and will be sent post free 
on application. 

Licensed Valuers for Probate. 


Telegrams and Cables : 
Herrer, CAMBRIDGE. 


An illustrated monthly record of An- 
M N thropological Science, 2s. net per part, 
20s, a year, post free anywhere, 
CONTENTS OF DECEMBER ISSUE. 


Telephone : 
S02 (2 lines). 


OricinaL ARTICLES: Notes upon a Somali Quiver in the Museum of 
the Royal Geographical Society of Egypt at Cairo. (///ustrated.)—A Note 
on Bushman Craniology.—Notes on Sorcery in the Bagam Area, Central 
Cameroon, West Africa. (With Plate 1.)\—A Konyak Naga Snare. 
(/llustrated.)—N otes on the Chronology of the Ice Age. —Man and the Ice 


Age.—A Legend of St. Brigid.—Rerviews of 4 Books—NoreEs. 
LONDON : THE ROYAL ANTHROPOLOCICAL INSTITUTE, 50 CT. RUSSELL ST., W.C.I. 
General Agent: FRANCIS EDWARDS, 83 High St., Marylebone, W.1. 


MESSRS. SOTHERAN 


have now opened a Scientific Department on the first floor of 
their Strand House, where a selection of their large stock in 
modern, as well as old and rare, works on Exact and Applied 
Science may be seen on the shelves. 

They would also call attention to their iacilities in getting sets 
or runs of periodicals on scientific subjects, as well as rare or 
out-of-print books they may not have in stock already. 

HENRY SOTHERAN & CO., 140 Strano, W.C.2, & 43 PiccabiLLy, W.1, LoNDON. 


If you are in need of any SECOND-HAND BOOK on 
Natural History or Science apply 


DULAU & CO., Ltd., 


34, 35, 36 Margaret Street, 
Cavendish Square, London, W.}. 


Established 1792. 
Libraries purchased. 


Scientific, Technical, Educational, 
Medical, on every other subject, 
and for all Exams. 


BOOKS! 


SECOND-HAND AND NEW. 


1,000,000 vols. in stock. Catalogues free. State Wants. Books sent on approval. 
BOOKS BOUGHT: Best Prices Given. 


W. & G. FOYLE, LTD., 121-125 cnaring cross Road, London, W.C.2. 


For the Subscription and Advertisement 
Rates of NATURE, 


the present issue. 


see p. cxci of 
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MACMILLAN AND CO.’S NEW BOOKS. 
A DICTIONARY OF APPLIED PHYSICS 


Edited by SIR RICHARD GLAZEBROOK, K.C.B., D.Sc., F.R.S. 

In 5 Vols. Medium 8vo. Fully Illustrated. £3:3s. net each. Orders for the complete set of five volumes will be 
accepted through a bookseller at the price of £14: 14s. net, payable in advance. 

Vol. I. MECHANICS—-ENGINEERING—HEAT. [Xeady. | Vol. IV. OPTICS, SOUND, and RADI- 

» ll. ELECTRICITY. [ Ready. OLOGY. 
» Ill. METEOROLOGY, METROLOGY, and | » METALLURGY and  AERO- 
MEASURING APPARATUS. NAUTICS. 

This Dictionary, the production throughout of acknowledged experts, is the first attempt which has been made to bring 
within the compass of a single work the latest results of research, and the most approved methods in all branches of the 
subject. It constitutes, therefore, a unique work of reference, containing a mine of information which must prove invaluable, 
not only to those engaged in educational work but also to all manufacturers who are vitally concerned with the question of 
Physics as applied to Industry. ’ 
y*, Full descriptive Prospectus post free on application. 


OFFICIAL HISTORY OF THE GREAT WAR. MILITARY OPERATIONS, 
FRANCE AND BELGIUM, 1914. Compiled by Brigadier-General J. E. EDMONDs, C.B., 
C.M.G. With Eight Sketches of Operations. 8vo. 2!Is. net. 

Also Thirty-four General, Battle and Situation Maps, in separate Case, 218, net. 
THE TIMES.—* All these qualities—accuracy, impartiality, lucidity—are those expected of an official historian. 
ang the easy yet graphic style, the touches of colour and a sense of the epic quality that give special distinction to the 
OK. 


SOME MEDICAL ASPECTS OF OLD AGE. Being the Linacre Lecture, 1922, St. John’s 
College, Cambridge. By SiR HUMPHRY ROLLESTON, K.C.B., M.D., D.C.L., LL.D., President 
of the Royal College of Physicians of London, Illustrated. Crown 8vo. 6s. net. 

BRITISH MEDICAL JOURNAL.—* A valuable contribution to clinical medicine, and we will repeat that it will 
be particularly helpful to young practitioners.” 
VOLUME II. JUST PUBLISHED. 

THE BELIEF IN IMMORTALITY AND THE WORSHIP OF THE DEAD. 
By Sir JAMES GEORGE FRAZER, F.R.S., F.B.A. Vol. II. THE BELIEF AMONG THE POLY- 
NESIANS. 8vo. 18s. net. 

Previously published. Vol. I. 18s. net. 
ABRIDGED EDITION IN ONE VOLUME. 
THE GOLDEN BOUGH: A Study in Magic and Religion. By sir JAMES 


GEORGE FRAZER, F.R.S., F.B.A. Abridged Edition. With Frontispiece. 8vo. 18s. net. 


GEOLOGY OF THE TERTIARY AND QUATERNARY PERIODS IN THE 
NORTH-WEST PART OF PERU. sy T. 0. BoSwoRTH, D.Sc., M.A, F.G.S., 
F.R.G.S. With an account of the PALHOONTOLOGY by HENRY WOODS, M.A., F.R.S., T. 
WAYLAND VAUGHAN, Ph.D., J. A; CUSHMAN, Ph.D., and others. With Maps and numerous 


Illustrations. Medium 8vo. 45s. net. 
7HE MINING JOURNAL.—“ Dr. Bosworth’s scientific qualities are of the highest order, and the work is well 
worthy to rank with the first geological memoirs in the literature of the science. Those parts especially which deal with 
the work of the geological agents are of especial interest, and are renderd additionally illuminating by the admirable 
illustrations which accompany the text. But the value of Dr. Bosworth’s survey is pre-eminently practical, since it discloses 
the conditions under which oil occurs in the well-known field.” 


CHILE : To-day and To-morrow. By L. E. ELLIOTT, Author of “ Brazil: To-day and 


To-morrow,” etc. Illustrated. Extra Crown 8vo. 24s. net. 
VOLUME II. JUST PUBLISHED. 


A TREATISE ON THE INTEGRAL CALCULUS. with Applications, Examples and 
Problems. By JOSEPH EDWARDS, M.A,, Principal of Queen’s College, London. 2 Vols. 8vo. 
Vol. I. 50s. net. Vol. II. 50s. net. 

MATHEMATICAL TABLES. By G. H. BRYAN, Sc.D, F.R.S., Professor of Mathematics in the 


University College of North Wales. 8vo. Sewed. 3s. 6d. 
NEW IMPRESSION WITH ADDITIONS. 


MACHINE CONSTRUCTION AND DRAWING. by FRANK CASTLE, M.I.M.E. 


Globe 4to. 7s. 6d. 


FOOD HEALTH AND GROWTH. A Discussion of the Nutrition of Children. By L. 
EMMETT HOLT, M.D., LL.D., formerly Professor of Diseases of Children in the College of Physicians 
and Surgeons, Columbia University, N.Y. Crown 8vo. 7s. 6d. net. 


«"s Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z2, 
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NIT 


POTENTIOM ETERS 


Switchboard Type, specially suitable for 
regulating current and voltage in TRIODE 
DETECTORS and AMPLIFIERS. 


PRICES from 12/9 


Tue ZENITH MANUFACTURING CO. 


(Sole Makers of the ‘‘ZENITH’’ Patterns) 
Contractors to the Admiralty, War Office, Air Minists y, Post Office, L.C.C.. &e. 
ZENITH WORKS, VILLIERS ROAD, 
WILLESDEN GREEN, LONDON, N.W. 2. 


Phone: Willesden 1115. Telegrams: Voltaohm, Willroad, London. 


IMPORTANT ANNOUNCEMENT 


WATSON & SONS 
(ELECTRO-MEDICAL) LIMITED 


will in future incorporate the 


X-Ray and Electro-Medical Sections 
of 


The General Electric Co. Ltd. 
Magnet House, Kingsway, London, W.C.2, 


and 


The British Thomson-Houston Co. Ltd. 
Crown House, Aldwych, London, W.C.2. 


The management of Watsons will remain unchanged. 


WATSON & SONS LIMITED 


SUNIC HOUSE 
PARKER STREET, KINGSWAY, LONDON, W.C.2. 


| REGENT 1227 Inland Telegrams : 
Telephones 1228 “ Skiagram, Westcent, London.” 


GERRARD 2199 Cables: “‘Skiagram, London.” 


Bargains in Government Surplus Stores 


12-INCH SPARK HEAVY DISCHARGE INDUCTION COILS 


Every one of these Coils 
was submitted to a _ very 
exacting Government test for 
output and efficiency. 


They are further, guaran- 
teed by us to be in first-class 
working order and condition, 
and therefore confidently re- 
commended. 


Specification. — 12-inch 
Spark Heavy Discharge Coil, 
complete with Condenser, 
Variable Primary, Discharge 
Pillars, Heavily Insulated, B 
and fitted in Solid Polished J 
Teak Cases. Can be used in 
the vertical or horizontal posi- 
tion, Fitted with removable 
Carrying Handles. 


These tested and approved 
Induction Coils are offered at 
the extremely 


Low Price of £28 each 


Exclusive of Meter. 


Milliamperemeter £3 extra. 


Sm To avoid disappointment send 
Me your orders early. Only a 
limited number can be sup- 
plied. 


A UNIQUE 
OPPORTUNITY 
FOR 
LABORATORIES 


For further Surplus Bargains send for Catalogue No. 2. 


pepartmenr THE MEDICAL SUPPLY ASSOCIATION LTD. 


Actual Makers of Scientific Electrical Apparatus, 


167-185 GRAY’S INN ROAD, LONDON, W.C.1. 
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MACMILLAN & CO.’S RECENT BOOKS. 


SECOND EDITION. 


CRYSTALLOGRAPHY AND PRACTICAL CRYSTAL MEASUREMENT. sy 
A. E. H. TUTTON, D.Sc., M.A., F.R.S., A.R.C.Sc., Past President of the Mineralogical Society. 
Second Edition in Two Volumes. Illustrated. 8vo. Vol. I. FORM anD STRUCTURE. 50s. net. 
Vol. Il. PHYSICAL AND CHEMICAL. | 50s. net. 

NATURE,—“ These two volumes are a mine of accurate information on matters belonging to a wide field of know- 
ledge, and testify alike to the learning and industry of the author and to the enterprise of his publishers.” 


DISTILLATION PRINCIPLES AND PROCESSES. sy sypNEY YOUNG, D.Sc., 
F.R.S., with the collaboration of Lieut.-Col. E. Briggs, B.Sc., T. Howard Butler, M.Sc., F.I.C., 
Thos. H. Durrans, M.Sc., F.I.C., the Hon. F, R. Henley, Jas. Kewley, M.A., and Joseph Reilly, D.Sc. 
With 210 Illustrations. 8vo. 4os. net. 

THE GAS WORLD.—‘‘ The work is one which will be of the greatest value to chemists and all those whose 
business it is to prepare liquid chemical materials of the purest possible quality. The methods described and the sketches 
of apparatus used have evidently been developed and perfected as a result of much detailed experience by very skilful 
workers. Students who need to acquire acctirate knowledge of processes of distillation on either a minute or a large scale 
will do well to possess themselves of this book.” 

SIXTH EDITION OF VOLUME II. 


CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, FATS AND WAXES. 
By Dr. J. LEWKOWITSCH, M.A., F.I.C. Illustrated. 3 Vols. Medium 8vo. Vol. II. Sixth 
Edition entirely revised by GEORGE H. WARBURTON. 4z2s. net. 

«*, Previously published. Vol. I. Sixth Edition. 36s. net. 
NATURE.—“ The enormous amount of information contained in the book virtually makes it an exhaustive dictionary.” 


INORGANIC CHEMISTRY. by T. MARTIN LOWRY, C.BE., F.R.S., D.Sc, Professor of 
Physical Chemistry in the University of Cambridge. Illustrated. 8vo. © 28s. net. 
THE OXFORD MAGAZINE.—* This book will do. It is undeniably better than any text-book covering the same 
ground—the ground that lies between that traversed by an elementary book like Alexander Smith and the larger treatises 
like Roscoe. 


NINTH EDITION, REVISED. 


INTRODUCTION TO PHYSICAL CHEMISTRY. sy sir JAMES WALKER, LL.D., 


F.R.S., Professor of Chemistry in the University of Edinburgh. Ninth Edition. 8vo. 16s. net. 
SECOND EDITION. 


ALTERNATING CURRENT ELECTRICAL ENGINEERING. By PHILIP KEmp, 
M.Sc.Tech., M.I.E.E., author of “Rudiments of Electrical Engineering,” Head of the Electrical 
Engineering Department at the Polytechnic, Regent Street, London. Second Edition. Illustrated. 
8vo. 17s. net. 


THE ENGINEER.—‘‘In its present form, the volume is well up to date, and appears to fulfil the requirements of 
students who have already mastered the elementary branches of electrical engineering.” 


RADIO-RECEIVING FOR BEGINNERS. By RHEY T. SNODGRASS and VICTOR F. 
CAMP, A.I.R.E. Illustrated. Crown 8vo. 3s. 6d. net. 

THE SPECTATOR.—* The authors make the subject easily intelligible. Their illustrations, too, are very good.” 
FIFTH EDITION. 

A TREATISE ON DIFFERENTIAL EQUATIONS. sya. R. FoRSYTH, Sc.D., LL.D., 
Math.D., F.R.S., Chief Professor of Mathematics in the Imperial College of Science and Technology, 
London. Fifth Edition. 8vo. 20s, net. 

SECOND EDITION, THOROUGHLY REVISED.: 
A TREATISE ON BESSEL FUNCTIONS AND THEIR APPLICATIONS TO 
PHYSICS. By ANDREW GRAY, F.R.S., Professor of Natural Philosophy in the University 
of Glasgow, and G. B. MATHEWS, F.R.S., sometime Fellow of St. John’s College, Cambridge. 
Second Edition prepared by A. GRAY and T. M. MACROBERT, D.Sc., Lecturer in Mathematics in 
the University of Glasgow. 8vo. 36s. net. 
SECOND EDITION, COMPLETELY REVISED. 

INTRODUCTION TO THE THEORY OF FOURIER’S SERIES AND 
INTEGRALS. by H. S. CARSLAW, Sc.D. (Cambridge), D.Sc. (Glasgow), F.R.S.E., Professor 
of Mathematics in the University of Sydney, formerly Fellow of Emmanuel College, Cambridge, and 
Lecturer in Mathematics in the University of Glasgow. Second Edition, completely revised. 8vo. 
30s. net. 


«*s Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z2. 
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Spencer Portable Microscope 


The case takes the instrument and 
complete equipment, including a 
mechanical stage and camera lucida. 


All metal case. Total weight, 
with lenses, etc., 94 Ibs. 


q NEW MODEL BARNARD GAS 
LAMP, suitable for high-power 
dark ground illumination, 

£2:2s. complete. 


Catalogues free. 


The closed case. 


HAWKSLEY & SONS 
83 Wigmore Street, London, W.1. 


| THE 

RIBBON 
| .. ATWOOD 
MACHINE 


gives unequalled results, 
and the method of use 
is sound and practical. 


It appeals to Students. 


Please ask for Circular 520. 


G. CUSSONS, LTD., 
The Technical Works, 


MANCHESTER, N.W. 


If you have any 


DEFECTIVE MICRO. OBJECTIVES 


either Apochromatic or Achromatic, by 


ZEISS, LEITZ, REICHERT, or OTHER MAKERS 


we are prepared to examine and report on them 
with a view to repair. 


JAMES SWIFT & SON LTD., 


University Optical Works, 
81 TOTTENHAM COURT ROAD, LONDON, W.1 


SECOND-HAND MICROSCOPES, ETC. 


WATSON Research, mechanical stage, 2 eyepieces, 3 and } objec- 
tives, double nosepiece, racking and centring substage with Abbe 
condenser £22 10 0 

LEITZ Ila, eyepiece, objectives 3 and 7, double nosepiece, spiral 
Abbe condenser £14 00 

BECK Small London, 2 eyepieces, § and } objectives, double nose- 
piece, spiral Abbe and iris £11 00 

KORISTKA Portable, 2 eyepieces, objectives 3 and 7, triple nose- 
piece, Abbe condenser £10 10 © 

BAKER Diagnostic Portable, 2 eyepieces, double nosepiece, Abbe 
condenser £7 10 O 

BAKER Large Dissecting, rack adjustment, 3 magnifications, x8, 
X10, X20, in case £4 1 

CATHCART-DARLASTON Automatic 


and embedding, as new 
‘Many others; list on application. 
CLARKSON’S, 338 High Holborn, London, W.C.1. 
Opposite Gray's Inn Road. (The Original Firm). Phone: Holborn 2149. 
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Eastman 
The Leading 


Commercial Film for | BRITISH HOUSE 
Photomicrography for 

Where contrast is required in CHEMICAL 
the photography of diatoms, fibres : RE AG ENTS 


or unstained sections, Eastman 


Commercial Film should be used. : PURE. FINE 
It has exceedingly fine grain = ‘ 
& RARE 


and a steep scale of gradation. 
CHEMICALS 


For full particulars 

apply to & HOPKIN & WILLIAMS LT? § 
16 Cross St. Hatton Garden. London 
Kodak Ltd. (Wratten Division), Ilford, London. 
Kingsway, London, W.C. 2 


CamsBripcE A-M. GALVANOMETER 


A moving coil galvanometer of good sensitivity, 
suitable for general laboratory work and students’ 
use. This galvanometer has been designed for 
quantity production, and on this account it is 
possible to offer it at a price which compares 
favourably with pre-war prices. 


SIMPLE AND INEXPENSIVE 


| Approximate Deflection in m/m at 1 metre. 
| resistance of 
| coil, | Per micro, amp. | Per micro, volt. 
20 Ohms. 150 | 7-5 
320 2.13 
400 5, 450 1.124 


The Cambrid OC and Paul 


INSTRUMENT CQ 


LONDON. S.WL ull particulars on reques 


PRINTED IN GREAT BRITAIN RY R. & R. CLARK, LTD., EDINBURGH. 
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Made possible in the OPEN 
Laboratory by means of the 


“HIRSCH” 
GENERATING APPARATUS. 


REG. PAT. 161,681. 


HE well-known defects and waste 
which accompany the usual forms 
of gas generators have been overcome 
by having under control a top feed of 
acid, which is admitted a drop at a time 
to the surface of the reacting material, 
contained in a tower, constructed to 
prevent rapid subsidence of the said 
material, and of sufficient length to 
ensure the complete neutralisation of the 
acid, before passing to the spent-liquor 
receiver below. 

The gas outlet from the spent-liquor 
receiver serves a two-fold purpose—first, 
by creating a downward pressure in the 
tower, it prevents fouling by assisting in 
the removal of spent-liquor; secondly, 
being below the generating zone, it elim- 
inates all risk of spray being carried 
forward, thus dispensing with the necessity 
of washing the gas on this account. 


As generation practically ceases with the 
closing of the acid supply, the apparatus can 
safely be used in the open laboratory. 


The acid feed once adjusted, the 
generation of gas will continue without 
attention and with great regularity, for a 
very considerable period. 


The “ Hirsch” gas generator will do a great deal more work 
thana 2000 ¢.c. apparatus of the Kipp type without recharging. 


TA NEW HLS APPARATUS: 


| SULPHURETTED 
HYDROGEN, 


| CARBON DIOXIDE, 
| HYDROGEN, 
| ETC. 


AS ABOVE 


FOR PRODUCING 
| 
|| 
| 


FORGE LONDON) LTD, PROPRIETORS. AK 
WALL. 


LABORATORY. FURNISHERS. 
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LEwis SCIENTIFIC BOOKS 


, & — LTD. Complete Stock of Works and Text-books in all branches 
OOKSELLERS & PUBLISHERS, | 
’ of General, Technical, and Medical Science. 
136 GOWER ST., ‘ 
AND Classified List of Scientific, Technical and Industrial Books, post free. 
24 & 28 Gower Place, | All books in General Literature also supplied. Periodicals at subscription rates. 
SPECIAL FACILITIES FOR EXECUTION OF ORDERS FROM ABROAD. 
L oO N D Oo N, w.c. 1. | Effectually protective packing used without charge. 
District Railway : Euston Square Station. 
All Tube Railways: Warren Street. LARGE STOCK OF SECOND-HAND BOOKS 
Telephone : Museum 1072. Always available at 140 GOWER STREET. ‘Phone: Museum 4031. 


OXYGEN 


And other Gases. 


The British Oxygen Co. have works for the production 


the HIGH COMPANY. of Oxygen, Nitrogen, Carbonic Acid, Nitrous Oxide, 


DESIGNERS AND MANUFACTURERS OF Hydrogen, and Argon in all chief industrial centres. 
The C ’s Plant ble of te out- 
TRANSFORMERS, put of about three million cubic feet per day. 
INDUCTION COl LS, Special Terms quoted to the Trade. 
VACUUM TU BES, etc. Catalogue and full particulars on application to the Head 
Offices of the Company— 
THE BRITISH OXYGEN CO., Ltd., 
Gower Street, London, W.C.1. ANGEL ROAD, UPPER EDMONTON, 
Telephone: MUSEUM 8121 (3 lines). LONDON, N.18. 


MICROSCOPES 


FOR ALL REQUIREMENTS 


Also 


MICROTOMES, PHOTOMICROGRAPHIC 
APPARATUS, CENTRIFUGES, Etc. 


Delivery from Stock. 
Full particulars on application. 


Bausch & lomb ()ptical @.[td. 
Contractors to British, Indian, Colonial and Foreign Governments. 
37-38 HATTON GARDEN, £23 
BINOCULAR MICROSCOPE CAE LONDON, 


for Single Objectives. 


Our instruments may be obtained through all Dealers. 
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STANDARD LABORATORY BAROMETERS 


No. 2. 


No. 3. 


Sole 


Makers: 


"FOR TINETTE. 


= PEANDAR ” “FORTINETTE ” Standard BAROMETER, constructed on the 


well-known Fortin principle, the level of the mercury in the cistern being adjusted to 
the ivory zero point. Bore of tube is °25 inch. The scales are engine divided on Opal 
glass and read by verniers to ‘O01 inch and ‘1 millimetre. A thermometer with Fahrenheit 
and Centigrade scales is attached to the frame. Mounted on — Oak or ey 
board with reflectors ‘ 

NATIONAL PHYSICAL LABORATORY CERTIFICATE Extra 

GLAZED OAK OR MAHOGANY CASE to contain above P 

“PEANDAR” Standard “DIRECT READING” BAROMETER. “The 
of this instrument is compensated to allow for the rise or fall of the mercury in the cistern, 
and thus gives direct readings and obviates the addition necessary in the Syphon 
pattern. The scale, which can be either inches or millimetres, is divided and etched on the 
glass tube and reads to ‘05 inch or 1 millimetre. Mounted on ages Oak or harspentiier 
board with reflector 

“PEANDAR” Standard “SYPHON ‘BAROMETER. The scales are divided 
and etched on the tube in millimetres. Mounted on pee Oak or Mahogany board 
with reflectors . 

A THERMOMETER (divided ond Resin on the: stem) can be attached to ‘ther 
Nos. 2 or 3 Barometers at an extra charge of 5s. 


Any instrument sent on approval if desired. 


£8: 
£2: 


. £4 


£2: 


PASTORELLI & RAPKIN LTD. (3°) 46 HATTON CARDEN, LONDON, 


Carriage paid and safe delivery guaranteed of all instruments within the United Kingdom. 
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Messrs. LONGMANS & CO.’S LIST 


RESEARCHES ON FUNGI, VOL. 2 


Further Investigations upon the Production and Liberation of 
Spores in Hymenomycetes. 


By A. H. REGINALD BULLER, 


B.Sc. (Lond.), D.Sc. (Birm.), Ph.D. (Leip.) ; F.R.C.S.; Prof. of Botany at the 
University of Manitoba. With 157 Illustrations from Original Drawings and 
Photographs. Royal 8vo. 25s. net. 


The Author throws much new light upon the structure of fleshy fungi in relation to function. One of the features 
of the work is a solution of the problem of the general organisation of the spore-bearing layer or hymenium. A 
chapter is devoted to a biological treatment of the Common Mushroom. 


RESEARCHES ON CELLULOSE, IV., 1910-1921. Vol. IV. of the Series 
“Cross and Bevan.” By CHARLES F. CROSS, B.Sc. F.I.C., F.R.S., and CHARLES 
DOREE, M.A,, D.Sc. 

With Four Plates and Twelve Diagrams in the Text. Crown 8vo. 15s. net. 


AN INTRODUCTION TO THE CHEMISTRY OF PLANT PRODUCTS. 
By PAUL HAAS, D.Sc., Ph.D., Reader in Plant Chemistry in the University of London, 
University College ; and T. G. HILL, A.R.C.S., F.L.S., Reader in Vegetable Physiology in 
the University of London, University College. NEw EpDITION IN Two VOLUMES. 

Vol. II. Metabolic Processes. With Diagrams. 8vo. Ts. 6d. net. [ Just Published. 
Vol. I. On the Nature and Significance of the Commoner Organic Compounds of Plants. 416s, net. 

THE PHYSIOLOGY OF REPRODUCTION. By FRANCIS H. A. MARSHALL, 
Sc.D. (Camb.), D.Sc. (Edin.), F.R.S., Fellow of Christ’s College, Cambridge, and Reader in 
Agricultural Physiology in the University of Cambridge. With Illustrations. 

SECOND AND REVISED EDITION, 8vo. 36s, net. 

OXIDATIONS AND REDUCTIONS IN THE ANIMAL BODY. By H. D. 
DAKIN, D.Sc., F.I.C., F.R.S., The Herter Laboratory, New York. 8vo. NEW EDITION. 
6s. net. 

THE THEORY OF ALLOTROPY. By A. SMITS, Ph.D., Professor of Chemistry in 
the University of Amsterdam. Translated from the German with the Author's sanction by 
J. SMEATH THOMAS, D.Sc., Senior Lecturer on Chemistry in the University of Liver- 
pool With 239 Diagrams. 8vo. 21S. net. 

SYNTHETIC COLOURING MATTERS. Dyestuffs derived from Pyridine, 
Quinoline, Acridine, and Xanthene. By J. T. HEWITT, M.A,, D.Sc., Ph.D. 
F.R.S., Emeritus Professor of Chemistry in the East London College (University of London). 
8vo. 148. net. 


New Edition of Thorpe’s Dictionary of Chemistry 
A DICTIONARY OF APPLIED CHEMISTRY. By Sir EDWARD THORPF, 
C.B., LL.D., F.R.S., assisted by Eminent Contributors. With lilustratiors. Royal 8vo. 
NEW VOLUME. JUST PUBLISHED. 
Vol, [V. L to Oxydisilin. net. 
ALREADY PUPLISHED. 


Vol. I. Ato Calcium. 60s. net. Vol. Il. Calculi to Explosion. 6Qs, net. 
Vol. III. Explosives to Kyrofin. 60s, net. 


LONGMANS, GREEN & CO., 39 Paternoster Row, London, E.C.4. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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DISCOVERY 


A MONTHLY POPULAR |iwosteateo. 
JOURNAL OF KNOWLEDGE 1/- 


Epitep sy EDWARD LIVEING, B.A. net 
Scientiric Apviser: A. S. RUSSELL, D.Sc. Monthly. 


In recent years the imaginationsof the English- 
speaking communities have been stimulated to a 
remarkable extent, and there is everywhere a 
desire for more and still more knowledge. 
DISCOVERY aims at fulfilling this demand. 
Its articles are written by experts in every 
branch of the arts and sciences, and in a 
language for the non-technical general reader. 


CONTENTS FOR JANUARY. 
EDITORIAL NOTES. 
THE FIRST WORLD FLICHT ATTEMPT. Mavor W. T. BLAKE. 
FESTIVALS CELEBRATING LOCAL SAINTS a MODERN 
ECYPT. W. S. BLACKMAN. 
INSULIN AND THE CLAND TREATMENT - DISEASES. 
R. J. PULVERTAFT. 
BETWEEN THE COVERS—WaterR Power THE BRITISH 
MPIRE—WHAT IS A CooD Memory?— WHERE RasBiTs 
THE Day. 


PENCIL PICMENTS IN WRITINC, C. A. MITCHELL. 


RAINFALL AND CIVILISATION. Cou. H. dE H. Haic. 
BELIEF IN AFTER LIFE AMONCST 
RAILWAY ELECTRIFICATION. R. Rocet. 
REVIEWS OF BOOKS. 

BOOKS. RECEIVED. CORRESPONDENCE. 


Annual Subscription 12s. 6d. post free. 
LONDON: JOHN MURRAY 


AMERICAN JOURNAL OF BOTANY. 


Devoted to All Branches of Botanical Science. 
Established 1914. Monthly, except August and September. 
Ofiicial Publication of the Botanical Society of America. 
Subscription, $6 a year. Volumes 1-8 complete, $58 post free. 
Foreign postage : ‘Io Canada, 20 cents ; to other countries, 40 cents. 
Single numbers, 75 cents, post free. Prices of odd volumes on request. 


ECOLOGY. 


Devoted to All Forms of Life in Relation to Environment. 
Established 1920. Quarterly. 
Official Publication of the Ecological Society of America. 
Subscription, $4 a year. sack volumes, I.-III., $3.50 post free. 
Foreign postage : To Canada, ro cents ; to other countries, 20 cents. 
Single numbers, $1.15 post free. 


GENETICS. 


A Periodical Record of Investigations in Heredity 
and Variation. 


Established, 1016. Bi-monthly. 
Subscription, $6 a year. Single numbers, $1.15 post free. 
Foreign postage : To Canada, 25 cents; to other countries, 50 cents. 


BROOKLYN BOTANIC GARDEN 
MEMOIRS. 


Volume One contains 33 contributions on genetics, pathology, mycology, 
physiology, ecology, plant geography, morphology, and systematic botany. 

38 plates, 41 text figures. 
Price $3.50 plus postage. Weight, 4 pounds. 
Published irregularly. 


Galen should be placed direct with 
The Secretary, Brooklyn Botanic Garden, 
Brooklyn, N.Y., U.S.A. 


J. POOLE & CO. 


ESTABLISHED 1854 


SCIENTIFIC & EDUCATIONAL 


BOOKSELLERS 


Second-hand Books at about half published Price. 
New Books for all Examinations. 


BY LEITER 
RECEIVE IMMEDIATE ATTENTION 


104 Charing Cross Road, London, W.C.2 


IMPERIAL INSTITUTE MONOGRAPHS 
ON MINERAL RESOURCES 


With Special Reference to the British Empire. Prepared under the 
direction of the Mineral Resources Committee of the Imperial Institute. 


A NEW VOLUME 


MOLYBDENUM ORES 


By R. H. RASTALL, Sc.D. 5s. net. 
Previously Published 

Potash. 6/- net. Oil Shales. 5/- net. 

Coal. 6/- net. Lead Ores. 6/- net. 

Manganese Ores. 3/6net. Silver Ores. 6/- net. 

Chromium Ore. 3/6 net. Petroleum. 5/- net. 


LONDON: JOHN MURRAY 


THE HANDBOOK OF 
PATENT LAW OF ALL COUNTRIES 


By W. P. THOMPSON, F.C.S., M.I.Mech.E., Etc., 
Chartered Patent Agent of Liverpool. 
Entirely revised and rewritten 1920. 157 pages. Crown Octavo, 
All Countries, 6s. British Law only, is. 
“Should prove a very valuable and trustworthy guide to would-be 
patentees.”—.\ ature. 
Lonpon : STEVENS AND Sons, LimITED. 


BOOKS! 


Scientific, Technical, Educational, 
Medical, on every other subject, 
and for all Exams. 


SECOND-HAND AND NEW. 


1,000,000 vols. in stock. Catalogues free. State Wants. Books sent on approval. 
BOOKS BOUGHT: Best Prices Given. 


W. &G. FOYLE, LTD., 121-125 onaring cross Road, London, W.0.2. 


SCIENTIFIC PERIODICALS & BOOKS 


Messrs. W. Heffer & Sons, Ltd., Booksellers, 
Cambridge, will be glad to receive offers of Com- 
plete Libraries, Sets of Journals, and Smaller 
Collections of Books, for which they are prepared 
to offer full current value and pay cash. 

They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scientific 
Books and Journals, both English and Foreign (new and 
second-hand). They can guarantee promptitude and intelli- 
gent handling of all orders entrusted to them. 

Catalogues are frequently issued, and will be sent post fr 
on application, 

Licensed Valuers for Probate. 


Telegrams and Cables : Telephone : 
HeEFFEeR, CAMBRIDGE. 862 (2 lines), 
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MACMILLAN AND CO.’S NEW BOOKS. 
A DICTIONARY OF APPLIED PHYSICS 


Edited by SIR RICHARD GLAZEBROOK, K.C.B., D.Sc., F.R.S. 


In 5 Vols. Medium 8vo. Fully Illustrated. £3:3s. net each. Orders for the complete set of five volumes will be 
accepted through a bookseller at the price of £14: 14s. net, payable in advance. 


Vol. I. MECHANICS—-ENGINEERING—HEAT. [Ready. Vol. IV. SOUND, and RADI- 


» ELECTRICITY. [Ready. 
» Ill METEOROLOGY, METROLOGY, and | » V. METALLURGY and _  AERO- 
MEASURING APPARATUS. NAUTICS. 


ENG/INEERING.—*‘In this dictionary, the history of discovery and the explanation of observed phenomena go 
hand-in-hand, new facts are detailed and their relation to the old are emphasised, new avenues of exploration are suggested, 
and we are invited to live in company with the successful men to whom has been granted the great privilege of achievement.” 

», Full descriptive Prospectus post free on application. 


SOME MEDICAL ASPECTS OF OLD AGE. Being the Linacre Lecture, 1922, St. John’s 
College, Cambridge. By SIR HUMPHRY ROLLESTON, K.C.B., M.D., D.C.L., LL.D., President 
of the Royal College of Physicians of London, Illustrated. Crown 8vo. 6s. net. 

BRITISH MEDICAL JOURNAL.—* A valuable contribution to clinical medicine, and we will repeat that it will 
be particularly helpful to young practitioners.” 
VOLUME II. JUST PUBLISHED.. 


THE BELIEF IN IMMORTALITY AND THE WORSHIP OF THE DEAD. 
By Sir JAMES GEORGE FRAZER, F.R.S., F.B.A. Vol. Il. THE BELIEF AMONG THE POLY- 
NESIANS. 8vo._ 18s. net. 
»"» Previously. published. Vol. I. THE BELIEF AMONG THE ABORIGINES OF AUSTRALIA, THE TORRES 
STRAITS ISLANDS, NEW GUINEA, AND MELANESIA. 18s. net. 
THIRD THOUSAND. 


THE GOLDEN BOUGH: A Study in Magic and Religion. by sir JAMES 
GEORGE FRAZER, F.R.S., F.B.A. Abridged Edition. With Frontispiece. 8vo. 18s. net. 
EVENING STANDARD.—“* Sir James Frazer has laid all students under a deep obligation by his issue of a single- 
— summary of his great work, 7he Golden Bough, truly one of the most remarkable and most fascinating books of 
modern times.” 


GEOLOGY OF THE TERTIARY AND QUATERNARY PERIODS IN THE 


NORTH-WEST PART OF PERU. sy T. 0. BOSWORTH, D.Sc., M.A, F.G.S., 
F.R.G.S. With an account of the PALAZOONTOLOGY by HENRY WOODS, M.A., F.R.S., T. 
WAYLAND VAUGHAN, Ph.D., J. A: CUSHMAN, Ph.D., and others. With Maps and numerous 
Illustrations. Medium 8vo. 45s. net. 

THE MINING JOURNAL.—* Dr. Bosworth’s scientific qualities are of the highest order, and the work is well 
worthy to rank with the first geological memoirs in the literature of the science. Those parts especially which deal with 
the work of the geological agents are of especial interest, and are rendered additionally illuminating by the admirable 
illustrations which accompany the text. But the value of Dr. Bosworth’s survey is pre-eminently practical, since it discloses 
the conditions under which oil occurs-in the well-known field.” 


VOLUME II. JUST PUBLISHED. 


A TREATISE ON THE INTEGRAL CALCULUS. with Applications, Examples and 
Problems. By JOSEPH EDWARDS, M.A,, Principal of Queen’s College, London. 2 Vols. 8vo, 
Vol. I. 50s. net. Vol. II. 50s. net. 
NEW IMPRESSION WITH ADDITIONS. 


MACHINE CONSTRUCTION AND DRAWING. By FRANK CASTLE, M.I.M.E. 


Globe 4to. 7s. 6d. 
ENGLISH MECHANIC AND WORLD OF SCIENCE.—‘ Machine Construction and Drawing by Frank Castle 
is by far the best book of its kind we have seen for a long time, and really gives the fundamental facts a student must 
assimilate before he can produce in a reasonable time a working drawing of a machine or engine detail.” 


THE MANUFACTURE OF DYES. By the late JOHN CANNELL CAIN, D.Sc., Author of 


“The Manufacture of Intermediate Products for Dyes.” 8vo. 12s. 6d. net. 

CHEMICAL TRADE JOURNAL.—“ Methods for the manufacture of practically all the more important individual 
dyestuffs are given, and the information hidden away in many books is made easily accessible to the English reader. The 
patent and general literature has also been thoroughly ransacked, and if completeness of information, so far as available, 
was the late Dr. Cain’s aim, this aim has been fully attained. . . . The book undoubtedly occupies a niche in our dyestuffs 
literature that was in urgent need of being filled. “Dr. Cain’s last work has certainly not been his least.” 


THE PUPILS’ CLASS-BOOK OF GEOGRAPHY. THE AMERICAS. By Ep. |. s. 


LAY. With Maps. Crown 8vo. Sewed, 1s. 3d.; Cloth, 1s. 6d. 


FOOD HEALTH AND GROWTH. 4 Discussion of the Nutrition of Children. By | a 
EMMETT HOLT, M.D., LL.D.,, formerly Professor of Diseases of Children in the College of Physicians 
and Surgeons, Columbia University, N.Y. Crown 8vo. 7s. 6d. net. 


«*» Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.2, 
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Pasteur. 
By STEPHEN PaGET. 


F late years it has become the fashion to limit the | dates in his life: but he was always living in the work 
( name of preventive medicine to the immunisa- | of lesser men whom he inspired. The dates in his life 
tion of ourselves or of animals against infection. With | are as follows. In 1842, fortified by the virtues of 
the one exception of vaccination against smallpox, all | home-love, and by the courage of youth, he went to 
methods of immunisation are founded on Pasteur’s work. | Paris: entered the Ecole Normale in 1843: worked 
The contrast is remarkable between Jenner’s discovery | under Dumas and Biot at chemistry, and at chemistry 
and Pasteur’s many discoveries. Jenner, ages back, | only: and in 1848 he solved the problem of the different 


made a great dis- forms of tartaric 
covery: but there | acid. For this 
he stopped. Pasteur reason he has been 
not only made dis- called the founder 
coveries: he made of stereo-chemistry. 
discoverers. Weare His pursuit of the 
so accustomed now- tartrates led him 
adays to the new straight to the prac- 
learning which he tical study of the 
brought into the processes of brew- 
world that we are in - ing, distilling, vine- 
danger of forgetting ay gar-making, and 
the original wonder wine -making. By 
of it: the power to this work on fer- 
identify, isolate, mentation, Huxley 
cultivate, and % said of him that he 
handle, outside the cass 3 saved France more 
living body, this or a ‘ 4 than enough to pay 
.that disease: to the indemnity of 
hold in a test-tube “a4 the Franco-German 
the actual cause, the War. In1857 came 
thing itself, the very bea his paper at the 
stuff of disease, Lille Scientific 
growing under our Society on Bacterium 
eyes. That is the lactis: he had iso- 
tragedy of Semmel-- lated this ferment, 
weiss: he worked had experimented 
out the truth about ; with it: and this 
puerperal fever, but “inoculation” 
he could not demon- milk with a culture 
strate the germs of of germs was the 
it: therefore he beginning of all 
Fic, 1.—Pasteur. 1822-1895. : 
was contradicted, bacteriology. 


From 1865 to 1870, without giving up his work on 
ferments, Pasteur set himself, at Alais, to investigate 
the silkworm disease, which was wrecking the silk- 
industry of France and other countries. He found not 
one disease but two—pébrine and flacherie. The story 
of his final triumph, after infinite difficulties, in this 
investigation is marvellous: it is told in his “ Etudes 
sur les maladies des vers 4 soie.” He used to commend 


bullied, hounded down, driven mad, and died insane 
in 1865. Pasteur, in 1878, in a discussion at the 
Académie de Médecine on puerperal fever, when 
one of the speakers railed at Streptococcus as a non- 
reality, forthwith drew Streptococcus on the black- 


board, saying, ‘‘ Tenez, voici sa figure.” 
After all, it is impossible, in Pasteur’s work and its 
influences, to separate preventive medicine from 


curative medicine. Long before Pasteur died every | this book to students to guide them in the principles of 
country was at work on his lines. We can take some | their work. 
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Meanwhile, in Paris, Pasteur was advancing from 
his knowledge of the putrefying of milk with Bacterium 
lactis to the general study of putrefaction as a state of 
fermentation caused by the living dust in the air. 
Liebig had thought of putrefaction as a chemical de- 
generation: Pasteur thought of it as a vital process. 
It was more than a result of death: it was the act of 
life. By 1859, the year of publication of ‘‘ The Origin 
of Species,” he was in the thick of the fight over the 
origin of life. He in France, and Tyndall in England, 
proclaimed and proved the truth of “ the germ theory ” : 
that was our phrase for Pasteur sixty years ago, 
because the notion of putrefactive bacteria was new to 
us. This controversy, in scientific and non-scientific 
society, lasted long. In April 1864 Pasteur lectured 
at the Sorbonne to all Paris : he reviewed and demon- 
strated his work; he answered his critics: “I have 
excluded from my flasks of organic fluids, and am still 
excluding from them, the one thing which is past man’s 
making : I have excluded from them the germs which 
float in the air, I have excluded from them life.” 
Finally, he put in very short words the meaning of it 
all— La vie c’est le germe, et le germe c’est la vie.” 

In 1862 Pasteur had noted the presence of germs in 
ammoniacal urine, such as occurs with cystitis. In 1863 
he had told Napoleon III. that his one ambition was to 
get to know the causes of putrid and contagious diseases. 
In 1865, when the cholera was raging in Paris, he and 
Claude Bernard and Deville made many experiments, 
in vain, on the air of a cholera-ward. That year also, 
in Glasgow, Lister, sick to death of the old hospital- 
diseases, set himself, by the “ flood of light ” which 
came to him from Pasteur, to prevent wound-infection 
by dressing wounds with carbolic acid. He was, of 
course, hampered by the need of wider knowledge, and 
by undue fear of the “‘ putrefactive bacteria” in the air. 
Besides, his first carbolic acid was fallible stuff: he 
would have done as well, or better, with iodine or spirit. 
But the point is, that he had got hold of principles that 
are infallible. He had abandoned the fatal notion that 
putrefaction was caused by the oxygen of the air. 
Under this notion he had worked hard, in vain, to 
prevent wound-infection. “ But when Pasteur had 
shown that putrefaction was a fermentation caused by 
the growth of microbes, and that these could not arise 
de novo in the decomposable substance, the problem 
assumed a more hopeful aspect. If the wound could be 
treated with some substance which, without doing too 
serious mischief to the human tissues, would kill the 
microbes already contained in it and prevent the future 
access of others in the living state, putrefaction might be 
prevented, however freely the air with its oxygen might 
enter” (Lister’s presidential address to the British 
Association, 1896). On these principles—with many 


changes and improvements of the original method of 
“ Listerism ”—all that we call antiseptic and aseptic 
surgery was founded and built. 

In the war of 1870-71, the French Army suffered 
heavily from wound-infection. After 1871, while 
Lister was practising Pasteurism in Edinburgh, Pasteur 
was teaching Listerism in the hospitals of Paris, and 
was defending it against the old school of practitioners. 
Thus he was one of the founders of modern surgery 
in France. During this phase of his work he identified 
Streptococcus alike in boils and in osteomyelitis, and 
properly said that osteomyelitis is “a boil in a bone.” 

In 1877 came the beginning of Pasteur’s threefold 
work on anthrax, chicken-cholera, and swine-erysipelas. 
In this colossal work, between 1877 and 1881, 
Pasteur discovered and proved the use of standardised 
vaccines. By keeping pure cultures of chicken- 
cholera, he could bring down their virulence, slowly 
and steadily, from day to day. By passing this 
attenuated virus through a succession of small birds, 
such as sparrows or canaries, he could restore it, point 
by point, to its full strength. By keeping at a lowered 
temperature pure cultures of anthrax, he could hinder 
their sporing, and bring down their virulence. By 
passing this attenuated virus through a succession 
of guinea-pigs, he could restore it, point by point, 
to its full strength. With such methods of attenua- 
tion and intensification, he was able to standardise 
diseases in flasks: able to make and to store vaccines, 
exactly graduated by a fixed scale of their strength. 
As Roux said of it all, “See how far we have come, 
from the old metaphysical ideas about virulence, to 
these microbes that we can turn this way and that 
way—stuff so plastic that a man can work on it, and 
fashion it as he likes.” 

Finally, in 1880-85, Pasteur discovered and estab- 
lished the preventive treatment against rabies. He could 
not isolate and identify the bacteria of the disease : 
but his work was on the lines of bacteriology. By 
a long series of experiments, he obtained his virus 
jixe, his standard of the disease, raised by intensifica- 
tion to such a point that the latent period in rabbits 
after inoculation with virulent spinal cord, lasted 
only for six or seven days, never more, never less. 
This virus fixe was even stronger than the virus of 
an ordinary case of rabies. Moreover, it retained its 
strength through any number of passages from animal 
to animal. In brief, he standardised rabies, not in 
flasks but in rabbits: he shortened its latent period 
to 6-7 days, and fixed it there. Last of all, as with 
chicken-cholera, so with rabies, he proved that the 
spinal cords of rabbits infected with his virus fixe lost 
virulence, slowly and steadily, point by point, by 
mere keeping. Thus he was able to preserve and 
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stock, in a complete set of cords, the dried virus of 
rabies, in every shade of strength, from non-virulence 
up to full virulence. With a course of vaccines made 
from these cords, begin- 
ning at non-virulence, he 
could immunise his patients 
—each dose being made 
safe by the dose of the 
previous day. He could 
do this while the disease 
itself was latent in the scar 
of the bite, locked-up and 
inert. He could outwit the 
natural disease: could take 
advantage of its latent 
period, and deprive it of 
its one and only chance 
of flaring-up. 

Long before 1885, Pas- 
teur’s teaching went all 
over the world. Between 
1880 and 1890 came the 
discoveries of the germs of 
tubercle, cholera, diph- 
theria, tetanus, and Malta 
fever. In 1893, diphtheria 
antitoxin, and the pro- 
tective treatment against 
cholera. In 1894, tetanus 
antitoxin. In 1896-97, 
the protective treat- 
ments against typhoid and plague. And so on. 

There is no room here to try to guess how many 


Fic. 2.—Pasteur statue at the Sorbonne, Paris. 


millions of animal lives have been saved or safeguarded 
by the protective treatments against anthrax, rinder- 
pest, or pleuro-pneumonia : no room to say what has 
been gained by the mallein 
test for glanders. Whether 
we look at the animal 
creation or at our own, 
we find everywhere the 
following-out of the new 
learning which Pasteur 
made possible. 

The War demonstrated, 
on avast scale, the supreme 
importance of the methods 
of preventive medicine. 
They go back, all of them, 
to that original plan of 
isolating, cultivating, and 
finally standardising and 
grading, the agents of 
disease: that plan which 
Pasteur took in hand in 
1877. 

Happy are those of us 
who remember the joy of 
seeing him, hearing him, 
shaking hands with him. 
Let alone the wonder of 
his discoveries, there is 
the wonder of the beauty 
of his spiritual gifts. Our 


admiration of what he did for us cannot hide 


from us what he was in himself. 


Pasteur Aphorisms. 


ScrENCE has no nationality because knowledge is 
the patrimony of humanity, the torch which gives 
light to the world. 

8 

If science has no country, the man of science should 
have one, and ascribe to it the influence which his 
works may have in this world. 

The cultivation of science in its highest expression 
is perhaps even more necessary to the moral condition 
than to the material prosperity of a nation. 

& 


Science should be the highest personification of 
nationality because, of all the nations, that one will be 
foremost which shall be first to progress by the labours 
of thought and of intelligence. 


* * * 


Nothing is more agreeable to a man who has made 
science his career than to increase the number of dis- 
coveries, but his cup of joy is full when the result of 
his observations is put to immediate practical use. 


Blessed is he who carries within himself a God, an 
ideal, and who obeys it ; ideal of art, ideal of science, 
ideal of the gospel virtues, therein lie the springs of 
great thoughts and great actions ; they all reflect the 
light of the Infinite. 

* * * 

. . . two contrary laws seem to be wrestling with 
each other nowadays ; one, a law of blood and death, 
ever imaging new means of destruction and forcing 
nations to be constantly ready for the battlefield—the 
other, a law of peace, work and health, ever evolving 
new means of delivering man from the scourges which 


beset him. 
ok * 


. . . the characteristic of erroneous theories is the 
impossibility of ever foreseeing new facts; whenever 
such a fact is discovered, those theories have to be 
grafted with further hypotheses in order to account for 
them. True theories, on the contrary, are the expres- 
sion of actual facts and are characterised by being able 
to predict new facts, a natural consequence of those 
already known. In a word, the characteristic of a 
true theory is its fruitfulness. 
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The Influence of Pasteur on the Development of Bacteriology and the Doctrines 
of Infection and Immunity. 


By Prof. WiLL1AM F.R.S. 


O the ancients the cause of plagues and epidemics 
was a great mystery. Such visitations were 
regarded either as punishments administered by the 
Omnipotent to chastise his erring creatures, or as the 
foul work of a spirit or demon who possessed the powers 
of evil over men. It was natural that human beings 
who possessed the ability to ward off the avenging 
hand or to neutralise the deadly effecis of a cacodemon 
should be esteemed or, indeed, venerated. This was, 
no doubt, the origin of the Aisculapian worship in 
ancient times, and was the source of charms, the use 
of which is not extinct even now. In any case, the 
cause of disease was believed to be something super- 
natural, and this was the current doctrine down to 
the Middle Ages, to be replaced by the view that the 
cause must be sought in some natural phenomenon 
rather than a vague supernatural element. Among 
natural causes of disease were reckoned deleterious 
changes in the air from miasms emanating from the 
soil, the effluvia given off from unburied bodies, and 
such like. Changes in weather were also believed to 
be effective, and a vague “ epidemic constitution ”— 
a “genius epidemicus ’—was utilised to explain the 
repeated appearance of diseases like small-pox, measles, 
influenza, and scarlet fever. There were also those 
who believed that telluric influences like earthquakes 
and floods, or celestial phenomena like the conjunction 
of planets or eclipses, were responsible for the sub- 
sequent outbreaks of epidemic disease. 

The idea that disease could be contracted by contact 
with the sick, although ancient, was never popular 
and played no important part in the evolution of 
medical doctrine until the sixteenth century, when its 
main elements were clearly formulated by Jerome 
Fracastori (1483-1553). whose work ‘“‘ De Contagione ” 
(1546) constitutes a great landmark in medical history. 
He clearly differentiated (a) contagion by contact, 
(b) contagion by fomites, and (c) contagion at a 
distance. The starting point of his work was the 
appearance of syphilis, which spread over Europe as 
a great pandemic at the end of the fifteenth and the 
beginning of the sixteenth century. In addition to 
syphilis, small-pox, itch and hydrophobia were clearly 
recognised as contagious. Contagion, however, did 
not explain all epidemic diseases. For example, it 
was clear that, although malaria affected large numbers 
of people, it was not dangerous for the healthy to come 
even in remote contact with the sick. Such a disease 
was believed to be due to some pollution of the air— 


a miasm, mal aria, emanating from marshes. In this 
way miasmatic were differentiated from contagious 
diseases, while later, a group of miasmatic-contagious 
diseases was included. In all cases the miasm, which 
was not believed to be transmissible directly, was 
regarded as undergoing some process of maturation 
in soil, air, or water. At this period, indeed, the 
influence of the soil and air was regarded as paramount. 

By degrees, however, the doctrine of infection 
clearly emerged and passed through three phases. 
At first there was the idea that the disease cause was 
poison was not more nearly defined. The poison was 
then regarded as the action of a ferrnent, and the name 
zymotic still persists. Lastly, in the nineteenth 
century, the idea became prevalent that the disease 
cause is not a vague chemical ferment but a living 
fermenting agent—a contagium vivum. The foundation 
of this great advance is to be sought in the classical 
observations of Cagniard-Latour (1836) and Theodor 
Schwann (1837) that yeast—a substance known from 
time immemorial—is a living organism reproducing 
itself by a process of budding and producing chemical 
changes in certain substances termed fermentable. 
Schwann, in particular, showed that while no yeast 
cells are to be found in fresh grape juice, their addition 
to such grape juice is followed by the infallible signs 
of fermentation and the production of gas. This 
view, opposed as it was to the prevailing teaching of 
chemistry, was at first ardently opposed, but in due 
course was accepted as indicating the truth. 

One of the earliest investigators to realise the 
possibilities of the work of Schwann was Henle the 
anatomist, and so long ago as 1840 he developed the 
idea, on theoretical grounds, that microscopic living 
beings might be the causes of disease ; with a remark- 
able prescience he set forth the principles whereby 
this might be experimentally proved. Indeed, his 
suggestions constituted the nucleus on which, forty 
years later, the whole modern fabric of the etiology 
of infective diseases was erected. Even so far back 
as 1835, Agostino Bassi, of Lodi, showed that the 
muscardine disease of silkworms was due to infection 
by a fungus. In 1839, Schénlein demonstrated the 
existence of the Achorion fungus in favus, and Gruby 
(1843) found the Trichophyton fungus in ringworm, 

A new stream of discovery had set in, no longer 
characterised by vague philosophical speculation but 
by hard facts established by experiment. To this 
advancing current Louis Pasteur was the main con- 
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tributor, and it was chiefly his work that led to the 
so-called “germ theory” of disease, which by 1876 
became an established fact. Pasteur’s work on 
fermentations showed that different chemical products 
are the outcome of the activities of particular microbes, 
subsisting in and utilising the fermentible substances. 
His observations on the alcoholic, lactic, butyric, 
acetic, urea fermentations, and the abnormal fermenta- 
tions of wines and beers, are classic and have remained 
the teaching of to-day. It was by an accident that 
he was dragged into the conflict on spontaneous 
generation and heterogenesis, and in a short time and 
by unsurpassed technique answered the question in 
the “not proven” sense. Of his principal paper on 
this subject published in 1862, Tyndall, himself a great 
experimenter, has said that “ clearness, strength, and 
caution with consummate skill for their minister were 
rarely more strikingly displayed than in this im- 
perishable essay.” Pasteur’s works on fermentation 
and on spontaneous generation acted like a leaven on 
medical thought, and was the principal cause of the 
immense advances which, shortly afterwards, took 
place in our ideas of disease causes. In particular 
his demonstration of “ panspermia,” the idea that 
germs abound everywhere, was the origin of the life 
work of Lister on the protection of wounds from 
extraneous contamination and his foundation of 
antiseptic surgery—the greatest advance ever made 
in medical art. While Lister throughout his life 
always referred modestly to his own share in the work, 
it is by no means to be supposed that he was a mere 
imitator of Pasteur. Lister was the first to visualise 
the enormous practical importance of Pasteur’s work, 
and himself was the creator and the greatest exponent 
of the whole antiseptic advance. 

It was also Pasteur’s demonstration of specific 
fermentations that led Davaine (1863) to renew his 
observations on the bacteridia seen years before by 
him with Rayer in anthrax blood, and by Pollender 
and Brauell. Pasteur himself followed all these 
advances with keen insight and appreciation, and was 
thereby brought into personal contact with disease 
processes although he had no medical training. In 
particular, he spent the later part of his life in elucidat- 
ing infectious animal diseases like fowl cholera, swine 
erysipelas, anthrax, and hydrophobia. Not only did 
he show that these diseases are due to special microbes 
differing from each other and producing the specific 
disease, but he was enormously ahead of his time in 
discovering prophylactic measures by which these 
diseases can be prevented by inoculation. One of 
his greatest discoveries—and one which pervades all 
his later demonstration that an 


? 


work—was the 


attenuated living virus, 7.e. one no longer capable 


of causing fatal disease—can by inoculation lead to 
the prevention of fatal disease. As Jennerian inocula- 
tion of calf lymph belongs essentially to this category, 
Pasteur proposed to designate the method by the 
“vaccination,” although, in so doing, the 
Pasteur 


name 
etymological significance of the word was lost. 
was the discoverer of extraordinary forms of microbes 
which live without air—anaerobes—and himself dis- 
covered the first disease-producing microbe of this 
class, namely, Vibrion septique. Since his time the 
knowledge of pathogenic anaerobes has grown to a 
special department of bacteriology. 

By degrees the fundamental doctrine of the specificity 
of disease became firmly established. The idea first 
emanated from the fertile mind of P. F. Bretonneau, 
the French clinician, who in the beginning of the 
nineteenth century overthrew the prevailing doctrines 
of Broussais, and showed that diseases vary from 
differences in cause rather than from the intensity 
of the cause or the environment. The actual demonstra- 
tion of specificity in infective disease is one of the great 
achievements of modern pathology, and was shown 
in particular by Robert Koch, who in 1876 introduced 
simple methods for bacterial cultivation which have 
not been materially altered down to the present time. 
Koch’s principle utilised media (e.g. gelatine) which 
were fluid at one temperature and solid at another. 
3y disseminating the microbes in the fluid medium 
and suddenly solidifying it the bacteria were, so to 
speak, imprisoned and started to grow and in this 
were easily obtained. Viewing 


way “ pure cultures ’ 
Koch’s pure cultures in London in 1881 in Lister’s 
laboratory at King’s College, Pasteur, turning to Lister, 
said, “C’est une grande découverte.” It was the 
application of Koch’s method in his own hands and 
those of his assistants that, in the decade 1880-1890, 
revolutionised the subject of disease causation, and 
led to the discovery of more solid facts than had been 
possible since the dawn of civilisation. 

The discovery of the microbes of tuberculosis, 
cholera, diphtheria, glanders, and enteric fever in this 
decade renders it one of the most fertile in the history 
of medicine, and was the classical period when the 
science of bacteriology was founded. Since 1890 the 
current has flowed in another direction, namely, 
towards the prevention and cure of specific infective 
disease by specific remedies, and it was here that 
Pasteur’s main work on the effects of attenuated virus 
led and still leads the way. When one calmly surveys 
the immense progress of medical science in the last fifty 
years it will, we think, be admitted by future historians 
that its progress and success were due largely to the work 
initiated with so much imagination and carried out with 
such incomparable technical skill by Louis Pasteur. 
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ASTEUR’S life-work is a finished symphony, a 
science in miniature, and it is, perhaps, not 
generally appreciated that the Master was well advanced 
in years when he commenced the final chapter which 
witnessed that remarkable series of experiments in 
prophylactic immunisation which culminated in his 
dramatically successful attack on rabies. This crown- 
ing victory over a dreaded scourge was rendered possible 
by Pasteur’s profound faith in the immunising powers 
of attenuated viruses—a faith which his previous 
experience with fowl cholera, swine erysipelas, and 
anthrax had but strengthened. It was in essence the 
faith of Jenner. 

Pasteur commenced the final chapter of his life, 
which he devoted to preventive medicine, as the com- 
plete comparative pathologist and he remained one to 
the end. It is true that fowl cholera and anthrax were 
among the few infections of which the microbic agents 
were at least known, though meagrely studied. The 
great chain of discoveries in the causation of human 
infections dating from the early ’eighties, and inspired by 
the genius of Koch’s pure culture studies, was yet un- 
forged, and in that work Pasteur and his school took 
little share. To Pasteur the accurate knowledge of a 
virus was simply a stimulus to attack the disease on the 
preventive side, but neither to him nor to his great 
contemporary Lister was this stimulus an essential 
one. Ifa virus could be demonstrated and cultivated 
outside the body, so much the better. Attenua- 
tion was all the simpler. So when he came to 
rabies, ignorance of the actual virus did not deter him 
from the attempt to attenuate its virulence by an 
ingenious method of his own and to render it amenable 
for prophylactic use. His demonstration of the pre- 
dilection of rabies virus for brain and spinal cord 
supplied the key that opened the secret door. 


Pasteur and Preventive Medicine. 
By Prof. J. C. G. Leprncuam, F.R.S. 


It is fortunate, perhaps, that Pasteur’s activities 
in preventive medicine were solely concerned with 
veterinary disease. There he had full scope for animal 
experiment on the large scale and he could assess at will 
the value of a prophylactic measure under controlled 
experimental conditions. That day at the farm of 
Pouilly-le-Fort when he arrived to find the vaccinated 
sheepand cattlealive and well, while all the unvaccinated 
controls were dead or dying of anthrax, must have been 
a glorious date in a calendar that held many such. But 
all systems of immunisation, whether in man or animal, 
when brought to the test of the field experiment, reveal 
their relative value, and Pasteur’s essays have been no 
exception to the rule. His guiding principles in im- 
munisation have, however, easily stood the light of 
fifty years and never were they more keenly debated 
than to-day, when the factors that control the vagaries 
of bacterial virulence are just beginning to be under- 
stood. Pasteur was, perhaps unconsciously, the first 
exponent of bacterial variation, a field of work that 
exercises many minds to-day and bids fair to yield a 
rich harvest. Attenuation was secured by Pasteur in 
several different ways, in fowl cholera by prolonged 
incubation of the virus, in swine erysipelas by passage 
through another animal species, and in anthrax by 
altering the temperature of incubation. 

What amount of success has been achieved since then 
in prophylaxis against human infections is due to the 
substitution of the killed for the attenuated live virus— 
certainly an expedient, but very possibly a retrograde, 
modification of Pasteur’s principle. The solution of 
the mysteries of attenuation, to which renewed study is 
being devoted, may yet open up new vistas in pro- 
phylaxis and in serum-therapy, but to Pasteur’s pioneer 
work in this field, preventive medicine must for ever 
pay homage. 


Pasteur in Crystallography. 


By Dr. A. E. H. 


T is very rare indeed that a scientific man of our 
time is equally distinguished for his researches 

in both the great fields of natural science, the chemico- 
physical and the biological, yet this is true of Louis 
Pasteur. His fame as a chemical crystallographer was 
assured for all time by his brilliant discovery, as a young 
man of twenty-six in the year 1848, of the true nature 
of tartaric acid, by his measurement of the crystals of 
the two optically active varieties, and by his revelation 
of the connexion between right- and left-handedness 
of crystalline form (enantiomorphism) and _ optical 


Turton, F.R.S. 


activity. This particularly interesting property of 
rotating the plane of polarisation of a ray of polarised 
light has been said by Prof. Percy Frankland to be 
“the distinctive seal of nobleness exhibited by the 
aristocracy of chemical compounds.” The distinction 
achieved by Pasteur in the biological world, great as 
it is, rendering his name a household word among us 
and one to be blessed by generations yet to come, 
is thus at least equalled by his pioneer services to 
crystallography. 

It is somewhat remarkable that Mitscherlich in the 
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year 1819 should have made his celebrated discovery 
of isomorphism during his first research, that Scheele 
in 1769 should have isolated tartaric acid as the result 
of his first investigation, and that Pasteur in 1848 
should have discovered the great principle of enantio- 
morphism and the generalisation connecting it with 
optical activity now known in crystallography as 
Pasteur’s Law, as the result of his earliest research. 
Young post-graduates setting forth on their first steps 
in scientific research may find great encouragement 
from these interesting facts. 

In the year 1819 an acidic substance greatly resem- 
bling the tartaric acid discovered by Scheele had been 
found in the grape-juice vats of Thann in Alsace, and 
in 1826 it was investigated by Gay Lussac, who was 
obliged, however, to confess himself puzzled as to the 
nature of the substance. Gmelin also examined it 
in 1829, with a similar result, but he at least gave it 
a name, Traubenséiure—acid of grapes—which was 
translated as racemic acid in France and England. 
Subsequently Berzelius tackled it, and got so far as to 
prove that its empirical composition was C,H,O,, the 
same as that of Scheele’s tartaric acid, this observa- 
tion being indeed the introduction of the principle 
of isomerism into chemistry. Shortly afterwards 
Biot, who subsequently became the close friend and 
admirer of Pasteur, in the course of his pioneer work 
on the rotation of the plane of polarisation of light by 
certain specific substances, examined for rotatory 
power both this racemic acid and tartaric acid. He 
found that the latter, both the crystals and their 
solution in water, rotated the plane of polarisation to 
the right, but that racemic acid was optically inactive. 

It was at this juncture that Pasteur took up the 
study of the subject, concentrating his attention first 
on racemic acid and its salts. One of the most readily 
obtainable is sodium hydrogen racemate, and when 
to the solution of this salt in water ammonium hydrate 
is added, the salt sodium ammonium racemate crystal- 
lises out on standing, its composition being C,H,O, 
NaNH,.4H,O. It was in examining these crystals 
that Pasteur made the initial discovery which led to 
all the rest. For he observed that in some of the 
crops obtained all the individual crystals were either 
right-handed or left-handed, the two varieties being, 
when analogously equally developed, the mirror- 
images of each other. Moreover, crystals of either kind 


at will could be obtained from a metastable (saturated 
at 28° C. and cooled to ordinary temperature) solution 
of the salt by touching the solution with a crystal of 
the desired variety. The crystals belong to the 
rhombic bisphenoidal class 6, the faces of comple- 
mentary bisphenoids being present on opposite sides 
on the two kinds of crystals. 


On collecting crystals of each variety apart, redis- 
solving them and recrystallising, the fresh crystals 
proved to be of the same kind as those dissolved ; 
and on precipitating a solution of each variety with a 
soluble lead salt and decomposing the precipitated 
lead salt by means of sulphuretted hydrogen, Scheele’s 
ordinary dextro-tartaric acid was obtained in one 
case, while the other variety gave quite a new form of 
tartaric acid, the crystals and solution of which rotated 
the plane of polarisation to the left. This was, in 
fact, the isolation by Pasteur of levo-tartaric acid. 
Further, on mixing the two separate acids thus derived, 
right-handed and left-handed, he noticed that heat 
was evolved, a molecular combination of the two 
varieties occurring, the product being racemic acid, 
which crystallised out with a molecule of water of 
crystallisation, C,H,0,.H,O. Thus he discovered the 
true nature of racemic acid, namely, that it is a mole- 
cular compound of the two optically active tartaric 
acids, the two varieties exactly neutralising each other 
and producing thereby optical inactivity. 

Pasteur must have had some considerable crystallo- 
graphic knowledge, for he measured crystals of dextro- 
tartaric acid and made observations with lavo-tartaric 
acid which were adequate to prove that its crystals 
were the mirror-images of those of the ordinary dextro 
The crystals belong to the sphenoidal class 4 
Typical crystals of the two 


acid. 
of the monoclinic system. 
varieties are shown in the accompanying Figs. 1 and 
2, and it will be clear that the dextro variety, Fig. 1, 
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Dextro-tartaric acid. Lavoetartaric acid. 


exhibits the right clino-prism {o1r}, while the levo 
variety, Fig. 2, has only the left clino-prism {o1T} 
developed, of the two possible sphenoids, the dis- 
tinctive forms of this class of lower than holohedral 
symmetry. 

These crystals of the two optically active tartaric 
acids are anhydrous, corresponding to the formula 
C,H,O,. On the other hand, racemic acid, as already 
mentioned, crystallises with a molecule of water, and 
the crystals are quite different and of only one kind, 
belonging to the pinakoidal holohedral class 2 of the 
triclinic system, as subsequently established by De 
la Prevostaye. The combination of the two optically 
active varieties, however, is so loose that the separation 
into the two kinds already described is possible, under 
the specific conditions stated. 
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In the year 1850 Pasteur discovered yet a fourth 
variety of tartaric acid—meso-tartaric acid—which 
is truly and permanently without action on the plane of 
polarisation of light, and so is quite unresolvable into 
two optical antipodes. This further fact threw great 
light on the subject, and eventually Pasteur showed 
that the explanation of the whole matter is to be found 
in the symmetry or dissymmetry of the chemical 
molecules themselves. Not only is the empirical 
formula the same for all, but the constitutional 
formula written in one plane is also identical, namely, 
CHOH-COOH 


CHOH-COOH 
disposed in space in these different physical isomers. 
Physical isomerism is possible when the substance 
possesses what has since been called an asymmetric 
carbon atom, an atom of carbon of which the four 
tetrahedrally disposed valency bonds are satisfied by 
four different elements or groups. Optical activity 
is usual in all such cases, but it has more recently been 
shown that it is not the absolutely essential condition 
for the development of optical activity, the absence 
of second order symmetry elements (planes of sym- 
metry or second order axes) and possession of only 
first order (axial) symmetry being thé more truly 
determinative condition for the development of two 
enantiomorphous varieties of physical isomerides and 
of their accompanying opposite optical activities. 
Tartaric acid, however, does possess this essential 
condition, and it has also two asymmetric carbon 
atoms, namely, those in the two CHOH groups (starred) 


*CHOH-COOH 
of the constitutional formula , and the 


*CHOH-COOH 

group of atoms in one half-molecule may be either 
symmetrically disposed with respect to those of the 
other half-molecule or differently disposed. When 
they are symmetrically arranged, internally compen- 
sated, the whole molecule is optically inactive, this 
corresponding to the case of the truly inactive tartaric 
acid ; when they are unsymmetrically arranged they 
are so in either a right- or a left-handed manner, the 
crystals being helically constructed (recently confirmed 
by X-ray analysis) as a right or left screw, giving rise 
to the two optical enantiomorphous antipodes, as in 
the case of dextro- and levo-tartaric acids. Racemic 
acid, the molecular combination of the two last 
mentioned, is the case of external compensation as 
regards the molecules. 

The work during the present year of Mr. W. T. 
Astbury in the laboratory of Sir William Bragg, on the 
X-ray analysis of tartaric acid, the results of which 

ave just, most opportunely, been communicated to 
the Royal Society, has proved without a shadow of 


; but the atoms or groups are differently 


doubt that the four atoms of carbon in the molecul 
of ordinary dextro-tartaric acid are, in very truth. 
spirally arranged. This is a most welcome confirmation 
of Pasteur’s great work on the very eve of his centenary. 

The principles on which the whole of these results 
are based were eventually summarised in what has 
since become known as Pasteur’s Law, which may be 
briefly stated thus :—‘“‘If the atoms of a chemical! 
molecule be dissymmetrically arranged, this molecular 
dissymmetry implies the possibility of the existence of 
two oppositely complementary configurations of the 
molecule. Both varieties have the same chemical 
properties, and they are endowed always with equal 
but oppositely directed rotatory power. The presence 
of molecular dissymmetry therefore reveals itself by 
this rotatory power of the molecules and is wholly 
determined by their chemical constitution. When 
the atoms of a chemical molecule are dissymmetric- 
ally arranged, the fact is at the same time betrayed by 
the occurrence of the two varieties in complementary 
non-superposable crystalline forms, possessing screw 
axes of opposite winding.” 

This purely chemical and crystallographic work of 
Pasteur was connected with his later bacteriological 
and zoological work by the further pioneer observation 
that when the spores of the ferment Penicillium 
glaucum were added to a solution of racemic acid 
containing a smali quantity of phosphates (which 
appear to be essential to the life of the organism), the 
dextro component of the molecular compound of the 
two varieties of optically active tartaric acid is some- 
how isolated and eaten up by the organism, leaving 
the lzvo component untouched so long as any dextro 
acid remains. Why this is so is a mystery still, con- 
nected with life itself. By arresting the fermentation 
at the psychological moment, the residual levo variety 
can thus be isolated and crystallised out tolerably pure, 
and its isolation was, as a matter of fact, thus effected 
for the first time in yet a second manner by Pasteur, 
and its crystals shown by him to be the mirror-images 
of those of Scheele’s ordinary dextro-tartaric acid. 

This observation by Pasteur has developed into a 
general method for the fissure and separation of the 
two separable varieties of a racemic compound—for 
many such compounds have since been discovered— 
and for the isolation of one of them, the other being 
chosen in some mysterious way for preferential destruc- 
tion by the organism, in assimilating it for its own 
nourishment and reproduction. Thus the great value 
of the classic work of Pasteur on the tartaric acids lies 
in the fact that this group of compounds proved to be 
but a type of a large class of substances, which exhibit 
physical isomerism in two enantiomorphous varieties 
that are optically active in opposite directions and 
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combine molecularly to form compounds of racemic 
character. His methods and his law have thus come 
to be of wide, indeed general, application to all such 
cases. With regard to the deeply interesting question 
why so slight a difference of nature, between two 
varieties of a substance, as a mere difference of type 
of helix—right- or left-handed—along which the atoms 
are arranged, should be a sufficient cause for the 
different behaviour of a living organism brought into 
contact with it, remains still unsolved. The fact, 


however, has been amply confirmed over and over 
again, as well as by Emil Fischer’s results on the 
selective fermentation of sugars by yeasts, so that it 
appears as if the action of every living organism 
corresponds to only a particular arrangement of the 
atoms in a chemical molecule. Pasteur himself says 
(1860), and with these words of still valid portent this 
article may well conclude : “ Il y a la des mystéres, qui 
préparent 4l’avenir d’immenses travaux et appellent dés 
aujourd’hui les plus sérieuses méditations de ia science.” 


Pasteur’s Early Research in Pure Chemistry and Fermentation. 
By Prof. ArTHUR HARDEN, F.R.S. 


HE purely chemical researches of Pasteur, under- 
taken when he was a young man of twenty-two 
years of age, were all comprised within the epoch 
1844-1860, during the latter part of which he was also 
actively engaged on his great work on fermentation. 
Pasteur’s fundamental contribution to pure chemistry, 
the idea of the asymmetric arrangement of the atoms 
within the molecule, has proved to be one of the most 
fruitful conceptions of the science. The experimental 
methods which led to its development have provided 
chemists with a weapon by which many of the most 
difficult and subtle problems have been successfully 
attacked ; a weapon which still maintains its place in 
the armoury of the chemist and is every day turned to 
fresh account. 

Pasteur’s fundamental experiment on the resolution 
of the racemates, and the dramatic scene in which his 
great discovery was recognised by the veteran Biot, 
are among the classics of chemical literature. The 
thrill accompanying the culmination of this his first 
successful research, the memory of that joyous nervous 
excitement which prevented him from again looking 
into the polarimeter, must have always remained 
vividly present to his mind and can never have been 
effaced even by the ever-increasing flood of discoveries 
which marked his later years. 

Stereochemical relations are now so well established 
and so universally admitted that it is difficult to realise 
the intrepidity of Pasteur’s theoretical deductions. 
He saw at once that the asymmetry of his two tartaric 
acids would lead them to form different compounds 
with an asymmetric (optically active) base. On 
making the experiment, after many abortive attempts, 
he at length had the satisfaction, second only to that 
experienced at the successful resolution of the race- 
mates, of obtaining crystals of pure cinchonicine 
levotartrate by the crystallisation of the racemate of 
this optically active base. Thus was established the 


classical chemical method for the resolution of asym- 
metric compounds. 
It is of special interest, in view of the later direction 


of Pasteur’s scientific work, that he at once perceived 
the bearing of his new discoveries on the chemistry 
of the living organism. It was only among the pro- 
ducts of vegetable and animal life that he found 
substances the molecules of which were asymmetric. 
In the mineral kingdom and among the synthetic 
products of the organic chemist molecular symmetry 
held undisputed sway. He therefore regarded the 
living organism as the sole source of asymmetric 
molecules, the cell acting as ‘‘a laboratory of asym- 
metric forces.” Observation soon reinforced these 
theoretical ideas. Struck by the “ spontaneous ”’ 


‘ 


| fermentation of a solution of ammonium tartrate, he 


transferred a drop of the fermenting liquid to a solution 
of ammonium racemate and found that when the 
fermentation which ensued had ceased the levotartrate 
was quite intact whereas the dextro-acid had dis- 
appeared. “Thus” says Pasteur, in his lectures 
on Asymmetry,! 1860, “ the conception of the influence 
of the molecular symmetry of natural organic products 
is introduced into physiological studies through this 
important criterion (optical activity), which forms 
perhaps the only sharply defined boundary which can 
at the present day be drawn between the chemistry 
of dead and living nature.” 

It was, according to Duclaux in his charming bio- 
graphy “Pasteur, histoire d’un esprit,” another 
aspect of the relation between organisms and the 
asymmetry of their products which led him to the 
study of fermentation, his next great field of discovery. 
Amy] alcohol, the optically active constituent of fusel 
oil, was at that time universally supposed to be derived 
from the sugar, although it is now known, through the 
brilliant researches of Felix Ehrlich, to be a product 
of the decomposition of protein. This substance was 
assumed by the opponents of the vitalistic theory of 
fermentation, which had been based on the discovery 
of the living nature of yeast in 1837, to owe its optical 
activity to the parent molecule of sugar from which it 


1 Quoted from Frankland’s Pasteur Memorial Lecture, Jour. Chem, 
Soc., 1897. 
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was derived. Pasteur, in view of his experiments on 
the decomposition of active substances, which gave 
rise to inactive products, could not accept this idea, 
and, regarding living beings as the sole source of 
asymmetric molecules, was strongly inclined to the 
belief that in the production of the active alcohol a 
living organism must have intervened. With char- 
acteristic energy he commenced the study of the 
lactic and alcoholic fermentations, the results of which 
(published in 1857 and 1860) were of such far-reaching 
and unexpected importance. The lactic organism— 
hitherto not only unknown but almost unsuspected— 
was discovered and shown to be the specific cause of 
the chemical change of sugar into lactic acid. In the 
same way he showed that living yeast was the cause of 
the alcoholic fermentation of sugar, and triumphed over 
the objections and arguments of Liebig by growing 
yeast in a synthetic medium, which contained only 
mineral salts and well-known pure stable organic 
substances. By this bold stroke Liebig’s contention 
that the ferment was an unstable substance formed by 
the action of air on plant juices containing sugar was 
totally overthrown, and with it fell his theory of 
fermentation, according to which the instability of the 
ferment was transferred to the molecule of the sugar. 

Pasteur, who had at once discovered that carbon 
dioxide and alcohol were not the only products of 
alcoholic fermentation, but that succinic acid and 
glycerol were always formed, in addition to the new-born 
cells of the organism, regarded fermentation as a physio- 
logical act by which the yeast acquired some material 
essential for its life from the fermented sugar. No 


fermentation without life was his deliberate conclusion. 
He was not, however, heedless of the attempts made by 
Traube and others to attribute fermentation to th« 
presence of ferments in the living cell, and we are told 
by Roux that he made many vain attempts by grind- 
ing, freezing, and plasmolysing yeast cells to obtain 
evidence as to the existence of such a ferment. It 
is strange to reflect that it was in all probability an 
unfortunate selection of a yeast unsuitable for the 
purpose of such experiments that led to these repeated 
failures, and that but for this he might have anticipated 
Buchner by a quarter of a century and have advanced 
one step further towards the elucidation of this com- 
plex problem. 

Buchner’s great discovery (1897) showed that 
Pasteur had gone too far in his generalisation. The 
act of fermentation was shown to be a chemical change 
produced in the presence of a non-living agent, separable 
from the cell, an agent the complexity of which still 
awaits complete resolution. It is the production of 
this essential instrument of change that is a function 
of the living cell, and the physiological significance of 
the act of fermentation is, in all probability, not the 
acquisition of material but of energy. 

It was Pasteur’s great achievement in these researches 
to have cleared the ground for future work. The old 
indefinite ideas were shown to be wrong and it was 
definitely proved that each different type of fermenta- 
tion was due toa specific organism. Here the modern 
study of fermentation begins, and every worker on this 
subject must look back with gratitude to Pasteur’s 
researches as the ultimate inspiration of his labours. 


Pasteur and the Fermentation Industries. 
By Prof. As R. Line. 


OUIS PASTEUR, one of the great figures in the 
scientific world of the nineteenth century—and 

there were giants in those days—was a man whose 
studies covered a more extensive range than those of 
perhaps any other scientific man of his time, while his 
researches have had a correspondingly far-reaching 
influence on both pure and applied science. Pre- 
eminently an academic worker, he was able to apply 
his discoveries to preventive medicine, surgery, agri- 
culture, bacteriology, and the fermentation industries. 
Some of his later work was, indeed, actually taken up 
with a distinct practical objective. But the success 
achieved in his researches in applied science must be 
attributed solely to his profound studies in pure science, 
without which he would not have been in possession 
of the means of attacking problems in such a manner 
as to obtain results of direct benefit to mankind. In 
this connexion it may be pointed out that one of the 


outstanding features of his genius was his remarkable 
prescience, which enabled him to turn purely academic 
work to utilitarian ends. As an example of the 
practical trend of his mind, his remarks in the preface 
to his celebrated “ Etudes sur la biére” (English 
Translation) may be quoted : 

“T am convinced,” he says, “that I have found a 
precise, practical solution of the arduous problem 
which I proposed to myself. . . . These new studies 
are based on the same principles which guided me in 
my researches on wine, vinegar, and the silk-worm 
disease—principles, the application of which are 
practically unlimited. The etiology of contagious 
diseases may, perhaps, receive from them an un- 
expected light.” 


If we are to understand the causes which led to 
Pasteur’s association with the fermentation industries, 
we must consider briefly his early work. It is an old 
tale, yet one worthy of repetition. From the College 
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of Arbois, he proceeded to Besancon and entered the 
Ecole Normale in 1843. Here,asastudent of chemistry, 
he came under the influence of Balard and of Dumas, 
while his attention was turned to crystallography by 
M. Delafosse, assistant to Haiiy. When in 1844 Biot 
presented to the French Academy of Sciences a paper 
by Mitscherlich, in which it was stated that the sodium 
ammonium salts of racemic acid and of ordinary 
tartaric acid respectively were identical not only in 
chemical composition but also in crystalline form, 
Pasteur, who seems to have been guided by Sir John 
Herschel’s discovery in 1820 of the opposite hemi- 
hedral relationship of dextro- and levo-rock crystal 
or quartz, demonstrated to Biot’s satisfaction that the 
crystals of sodium,ammonium racemate also exhibited 
opposite hemihedrism. He was able, in fact, to separate 
by selection those crystals derived from ordinary dextro- 
tartaric acid and those derived from the hitherto un- 
known levo-tartaric acid. Pasteur was, however, in 
the first place a chemist, and not long afterwards he 
discovered a chemical means of resolving racemic acid 
into its enantiomorphic isomerides by fractional 
crystallisation of its salts with certain optically active 
bases. This was followed later by a third, a biochemical 
method, which depended on the fact that the green 
mould Penicillium glaucum, when grown in the presence 
of racemic acid, ferments the dextro-acid preferably 
to the levo-acid. 

It is possible that this last-mentioned discovery was 
the means of leading Pasteur into the domain of 
biology, in which branch of science he was destined 
to make such brilliant discoveries. The commence- 
ment of his researches on yeast dates, however, from 
the year 1856, when he occupied the position of Dean 
of the Faculty of Science at Lille. Here he was con- 
sulted by a local distiller named Bigo on certain 
difficulties encountered in the manufacture of alcohol 
from beetroot. 

Before describing Pasteur’s final conclusions on the 
nature of yeast and of alcoholic fermentation, it will 
be necessary to take a brief retrospective glance on 
the state of our knowledge prior to the period with 
which we are dealing. 

The cellular form of yeast had been established so 
long ago as the seventeenth century by Anton Van 
Leeuwenhoek, and in 1836 Cagniard-Latour observed 
that yeast cells are susceptible of reproduction by a 
sort of budding, while a similar observation was made 
about the same time by Schwann. Little account was 
taken of these observations, however, and alcoholic 
fermentation was explained by the theories of Berzelius 
and of Liebig, the former regarding it as a catalytic 
phenomenon, and the latter as one in which the ferment 
(yeast) was a substance which decomposed readily, 


and in so doing set in motion the molecules of the 
fermentative matter. 

In the year 1856, Pasteur commenced his studies on 
yeast and on alcoholic fermentation, and from that 
time dates his celebrated controversy with Liebig, 
which raged with fury up to the year 1861, when 
Pasteur had established anaerobic growth in certain 
micro-organisms, and had finally proved that yeast is 
a living organism. His further conclusion was that 
alcoholic fermentation is a phenomenon coterminous 
with the life of yeast. Still Liebig maintained his 
view tenaciously, and only modified it in 1870. 


“Tt is possible,” said Liebig, ‘‘ that the only correla- 
tion between the physiological act and the phenomenon 
of fermentation is the production in the living cell of 
the substance which, by some special property analogous 
to that by which emulsin exerts a decomposing action 
on salicin and amygdalin, may bring about this decom- 
position of sugar into other organic molecules; the 
physiological act, in this view, would be necessary for 
the production of this substance, but it would have 
nothing else to do with fermentation.” To this 
Pasteur replied, “ Ici je ne contredirais encore pas.” 

Liebig’s final hypothesis was therefore similar if 
not identical with that of Berzelius, and we shall now 
see how it was reconciled ultimately with the views of 
Pasteur. Berthelot in 1858 suggested that fermenta- 
tion was the result of unorganised ferments (enzymes) 
secreted by the yeast, but to this Claude Bernard 
objected in 1860. Brefeld in 1874-75 considered that 
it was only when all the free oxygen in a fermentable 
liquid had been removed that the yeast cells commenced 
to excite fermentation, which he believed to be due to 
an enzyme. Pasteur in the course of his work had 
tried in vain to isolate this enzyme, and he favoured 
the view that fermentation was a vital act of the yeast 
cell. In 1897 E. Buchner extracted the enzyme of 
alcoholic fermentation from yeast and called it zymase. 

Pasteur’s further work on fermentation is embodied 
in his celebrated treatise, “Etudes sur la biére ” 
(1876). 

“Our misfortune,” he says, “‘ prompted me with the 
idea of these researches. I undertook them immedi- 
ately after the war in 1870, and have since continued 
them without interruption, with the determination of 
perfecting them, and thereby benefiting a branch of 
industry wherein we are undoubtedly surpassed by 
Germany. I am convinced that I have formed a 
precise, practical solution of the arduous problem 
which I proposed to myself—that of a process of 
manufacture, independent of season and _ locality, 
which should obviate the necessity of having recourse 
to the costly methods of cooling employed in existing 
processes, and at the same time secure the preservation 
of its products for any length of time.” 

Pasteur’s views on alcoholic fermentation are some- 
what difficult to understand ; hence he met with many 
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opponents to his theories. They may be summed up 
in his famous dictum—‘ Fermentation is life without 
air.” He recognised, however, the necessity for the 
presence of dissolved oxygen in a liquid undergoing 
fermentation. Were it not, he says, for the oxygen 
which yeast meets with dissolved in the wort and also 
that which it seizes upon when manipulated in contact 
with air—for yeast which has been deprived for some 
time of free oxygen absorbs this gas with the greatest 
avidity—it would soon cease to act as a ferment. 
Pasteur, therefore, lays the greatest stress on the need 
for aération as a preliminary to fermentation, and 
this was one of the most valuable of his suggestions 
relating to fermentation technology. 

According to Pasteur, however, yeast is an amphibian 
living the aérobic life of an ordinary fungus, in which 
case in the presence of free aération the maximum 
cell reproduction is obtained with a minimum of 
alcoholic fermentation or none at all, and secondly, 
as an anaérobe in which alcohol production is at its 
maximum together with a more limited cell repro- 


duction. But in order to ensure both these results 
it is necessary for the yeast to have fixed a certain 
quantity of oxygen. It is impossible in the space at 
our disposal to deal with the work of Adrian Brown, 
of Horace Brown, and of A. Slator. The question is 
still in a sense in the melting-pot, but it would seem 
that Pasteur’s views are likely to be proved to be in 
the main correct. 

No better tribute could be paid to the services 
rendered by Pasteur to the fermentation industries 
than by quoting the words of Dr. Horace T. Brown. 


“ The current of my thoughts was entirely changed 
by the perusal of the early work of Pasteur, and when 
in 1867... the celebrated ‘Etudes sur le vin’ 
came into my hands, I became thoroughly imbued 
with the new biological aspects of fermentation. 
There are probably but few here who can .. . fully 
realise what it meant to have the vague and utterly 
sterile ideas of the Liebig school replaced by the clear 
and logical demonstration that fermentations are 
phenomena correlative with the vital action of specific 
organisms.” 


Centenary Celebrations. 


HIRTY-ONE years ago, in the issue of NATURE 
for March 26, 1891 (vol. 43, p. 481), Sir James 
Paget contributed to our Scientific Worthy series an 
illuminating account of the career and _ scientific 
researches of Louis Pasteur. His son, Mr. Stephen 
Paget, in an article in the present supplement, makes 
clear the full meaning of Pasteur’s work as the founder 
of bacteriology, and expresses the admiration of the 
scientific world for the fertile fields of study opened 
by him in many departments of natural knowledge. 
This and other contributions with which we have 
been favoured by Profs. Bulloch, Ledingham, Harden, 
Ling, and Dr. Tutton, will, we hope, be accepted as a 
modest tribute to the genius of an apostle of science 
and supreme benefactor of the human race. 

The event, of course, which we desire to mark by 
the publication of this supplement is the centenary of 
Pasteur’s birth at Déle on December 27, 1822. The 
French Academy of Medicine will celebrate the centen- 
ary on December 26 by a special meeting, which will 
be addressed by several distinguished men of science. 
On the following day there will be a similar assembly 
at the Pasteur Institute, to which the Academy of 
Medicine will send representatives. In the United 
States of America the New York Academy of Medicine 
is organising an exhibition of books, manuscripts, 
pictures, and so on, illustrative of the life and work 
of Pasteur. The exhibition will be opened formally on 
December 27, when a number of distinguished American 
medical men will give addresses on various aspects 
of Pasteur’s work. In Great Britain the Allance 
Francaise is entertaining MM. Vallery-Radot, descend- 
ants of Pasteur, in February, and Dr. Pasteur Vallery- 
Radot is to give an account of his grandfather’s life 
and work. 

Probably the most important event will be the great 
exhibition of hygiene and bacteriology which is being 


organised by the town and University of Strasbourg, 
with the concurrence of the Pasteur Institute and 
the approval of the family of Pasteur. There, from 
May till October next, it is proposed to have exhibits 
illustrating the advances of science made as a result 
of Pasteur’s far-reaching discoveries, ‘while congresses 
for discussing questions relating to the prevention of 
disease will be held. It is hoped that it will be possible 
to preserve a section of the exhibition as a permanent 
Museum of Hygiene, principally for demonstrating the 
best methods of dealing with public water supplies 
and similar matters. 

On the opening day of the exhibition there will be 
another interesting ceremony in the form of the un- 
veiling of a monument to Pasteur which is being 
erected at the University of Strasbourg. The monu- 
ment will be an obelisk carrying a medallion of Pasteur. 
It has been provided out of funds subscribed from many 
countries, towards which a committee under the 
presidency of Sir Charles Sherrington, president of 
the Royal Society, was able to forward a substantial 
contribution from this country. It is expected that 
a large and representative gathering from the scientific 
world will be present on the historic occasion of the 
unveiling ceremony. 

The French Government will be represented at the 
various official celebrations. In addition, the Paris 
correspondent of the Times states that the president of 
the senatorial commission on education has announced 
that on the evening of December 27 the bells of Ddle, 
Pasteur’s birthplace, will be rung for the two minutes 
preceding 5 o’clock, and that the bells of the Franche- 
Comté from the plain of the Saéne to the crests of the 
Jura will reply. He has also suggested that all the 
bells in France should be rung at this time in com- 
memoration of the great work for humanity accom- 
plished during the past century, 
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For the Examination of Small Crystals and 
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Lenses, Prisms, Mirrors, and all Artists’ Materials and 

rawing Instruments. Large stock of good Second-hand 

Electrical and Scientific Instruments. /dlustrated List 

6d. post free. _See our showroom and windows, or write us. In centre of 
London—Top of Kingsway. 

SCIENTIFIC APPLIANCES, 11 & 29 SicitiAN Avenue, Lonpon, W.C.1. 


AUTOCLAVES 


We beg to draw attention 
to our new Patent Auto- 
claves with internally fit- 
ting cover, secured perfectly 
gas-tight by the operation 
of only one central hand 
nut. Made in a variety of 
sizes for pressures up to 
one thousand atmospheres. 
Specialists in complete laboratory equip- 
= ment, benches, fume cupboards, gas and 
water fittings, stills, ovens, etc., also 
ventilation. Estimates free, enquiries 
invited. 


PATENT 


BROWN & SON, 
Alembic Works, Wedmore St., 
Holloway, London, N.19. 


NIT 


REGULATING RESISTANCES 


FOR LABORATORY USE 


Cross Slate 
Ventilated Type. 


THE ZENITH MANUFACTURING CO. 


(Sole Makers of the ‘‘ZENITH’’ Patterns) 
Contractors to th Air Minisry, Post Office, L.C.C.. &t. 
ZENITH WORKS, VILLIERS ROAD, 
WILLESDEN GREEN, LONDON, N.W. 2. 


Phone: Telegrams : Voltachm, Willroad, London. 


Admiralty, War Office, 


Willesden 1115. 


f | 
12 | 
L 
| 
| 
| 
4 
| = 


xvi Supplement to “ Nature,” December 23, 1922 


ELECTRIC 
MICROSCOPE LAMP 


Complete with metal 
hood, Fullolite” opal 
lamp, 5 ft. flex, plug 
or bayonet fitting as 
desired, £1 2s. 6d. 


The Leading 
BRITISH HOUSE 


CHEMICAL 
REAGENTS 


Special prices quoted 
for quantities. 


When 
PURE, FINE 
& RARE 
CHEMICALS 
NEW 
SKIN MICROSCOPE 
* HOPKIN & WILLIAMS Lt \ Magnifications 5 to 12. Long working distance. 


~ 16 Cross St..Hatton Garden.London Price £5. 


i Works, Ilford. London. HAWKSLEY & SONS 
83 Wigmore Street, London, W.1. 


‘* Patriotism in commerce secures prosperity of Empire ”’ 


Write for specification of the 
No. 41/N 


NEW 
“OERTLING” 
BALANCE 


As illustrated 


£25 
Manufactured in London by 


L. OERTLING L?. Turnmill Street, E.C.1. 


Established 1849. Highest Awards at all Great Exhibitions. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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Recent Scientific and Technical Books 


Volumes marked with an asterisk have been recetved at ‘*NATUKK” Office. 


Mathematics 

Boll, M. Euclide, Galilée, Newton, Einstein. Gl. 
8vo. Pp. 32. (Paris: Editions d’actualité, 1922.) 
1.50 francs. 

Bridgman, P. W. Dimensional Analysis. Med. 8vo. 
Pp. v+112. (New Haven: Yale University Press ; 
London: Oxford University Press, 1922.) 25s. net.* 

Bryan, G.H. Mathematical Tables. Med. 8vo. Pp. 
28. (London: Macmillan and Co., Ltd., 1922.) 3s. 6d.* 

Burns, P. F. Reason-Why Arithmetic Course. Book 
4. Large Cr. 8vo. Pp. 112. (London and Glasgow : 
Collins’ Clear-Type Press, 1922.) Cloth, od.; paper, 8d. 

Chapman, E.H. A General Text-Book of E lementary 


Algebra. Part 2. Cr. 8vo. Pp. iii+145-256 +xxiii- 
xxxvili. (London, Glasgow and Bombay: Blackie and 
Son, Ltd., 1922.) 35s. 3d. net. 

Echaguibel, E. de. Principios de analisis mate- 
matico: El problema fundamental del analisis. 8vo. 
Pp. 286. (Bilbao: Eléxpuru Hermanos, 1922.) 22 
pesetas. 

Euler. Introducio in analysin Infinitorum. Liber 
primus. Herausgegeben von A. Krazer und Fr. Rudio. 


(Leipzig und Berlin : 
Fawdry, R. C. 


B. G. Teubner, 1922.) 
Elementary Experiments in Practical 
Mathematics. Demy 8vo. Pp. 61. (London: G. Bell 
and Sons, Ltd., 1922.) 1s. 4d.* 

Galbrun, H._ Introduction a la théorie de la re- 


lativité, calcul différentiel absolu et géométrie. Roy. 
8vo. Pp. x+458. (Paris: Gauthier-Villars et Cie, 
1923.) 60 francs.* 

Haas, A. Vektoranalysis in ihren grundziigen und 
wichtigsten physikalischen Anwendungen. Roy. 8vo. 
Pp. vi+149. (Berlin und Leipzig: Walter de Gruyter 
und Co., 1922.) 80s.* 

Henry, A. Calculus and Probability for Actuarial 
Students. (Published by the Authority and on Behalf of 


the Institute of Actuaries.) 
(London: C. and E. Layton, 
Kennelly, A.-E. Les 


Demy 8vo. Pp. 
1922.) 12s. 6d.* 
Applications ¢lémentaires des 


vii + 152. 


fonctions hyperboliques a la science de l’ingénieur 
électricien. Med.8vo. Pp. viili+153. (Paris: Gauthier- 


Villars et Cie, 1922.) 
Loring, F. H. 


15 francs.* 

Definition of Relativity. 
Pp.16. (London: H. O. Lloyd and Co., 327 
N.1., 1922.) Is. net. 

Loring, F. H. Definition of the Zither. Demy 8vo. 
Pp.16. (London: H. O. Lloyd and Co., 327 Upper Street, 
3922.) net. 

Loring, F. H. Definition of Equivalence. 
8vo. Pp.16. (London: 
Street, N.1., 1922.) 1s. net. 

Muir, Sir T. Note on a Theorem of Frobenius’ 
connected with Invariant-Factors. (Proceedings of the 
Royal Society of Edinburgh, Session 1922-1923. Vol. 
42, Part 3, No. 22.) Sup. Roy. 8vo. Pp. 342-347. 
(Edinburgh: R. Grant and Son; London: Williams 
and Norgate, 1922.) Is.* 

Myrberg. Uber Systeme analytischer Funktionen, 
welche ein Additionstheorem besitzen. (Leipzig und 
Berlin: B. G. Teubner, 1922.) 

Picard, E. Traité d’analyse (Cours de la Faculté des 
Sciences). 3 vols. Roy. 8vo. Tome I:  Intégrales 
simples et multiples—L’équation de Laplace et ses 
applications—Développement en séries—Applications géo- 
métriques du calcul infinitésimal. 3e édition, revue et 
corrigée. Pp. xvii+594. (Paris: Gauthier-Villars et 
Cie, 1922.) 45 francs. 

Ringuez, R. Tables de coefficients a l’usage des 
commercants et des industriels. Cr. 8vo. Pp. 45. 
(Paris et Liége : Ch. Béranger, 1922.) 8 francs. 

Spurgeon, E. F. Life Contingencies. (Published by 
the Authority and on Behalf of the Institute of Actuaries. ) 
Demy 8vo. Pp. xxvii + 477. (London: C. and E. 
Layton, 1922.) 30s.* 

Stuyvaert, M. 


Demy 8vo. 
Upper Street, 


Demy 
H. O. Lloyd and Co., 327 Upper 


Algébre (premier degré) 4 l’usage des 
Pp. 117. 
4.50 francs. 


Ecoles primaires, moyennes, normales, etc. 8vo. 
(Gand: Van Rysselberghe et Rombaut, 1922.) 


Thirring, H. Die Idee der _ Relativitatstheorie. 
Zweite, durchgesehene und verbesserte Auflage. Pp. 
iv+172. (Berlin: J. Springer, 1922.) 720 marks. 

Thomson, J. B. An Experiment in Number-Teach- 
ing. Cr.8vo. Pp. vii+86. (London: Longmans, Green 
and Co., 1922.) 2s. 6d. 

Tropfke, J. Geschichte der Elementarmathematik in 
systematischer Darstellung, mit besonderer Beriicksichti- 


gung der Fachworter. Zweite, verbesserte und _ sehr 
vermehrte Auflage. Dritter Band: Proportionen, Glei- 
chungen. 8vo. Pp. iv+151. (Berlin und Leipzig: 


Walter de Gruyter und Co., 1922.) 60 marks. 

Watson, G. N. A Treatise on the Theory of Bessel 
Functions. Imp. 8vo. Pp. viii+8o04. (Cambridge: At 
the University Press, 1922.) 70s. net.* 

Wyckoff, R.W.G. The Analytical Expression of the 
Results of the Theory of Space-Groups. (Publication 
318.) Sup. Roy. 8vo. Pp. vii+180. (Washington : 
Carnegie Institution, 1922. 3.25 dollars.* 


Mechanics: Mechanical Engineering 


Aeronautical Research Committee. Reports and 
Memoranda. No. 586: Report on various Airscrews. 
3s. net. No. 717: Lateral Control at Low Speeds. 
1s. 6d. net. No. 723: Aerofoil Theory. 9d. net. No. 
728: Investigations of the Aerodynamic Properties of 
Wing Ailerons. Part 4: Effect of Yaw on the Balance 
of Ailerons of the ‘‘ Horn” type. ts. net. No. 741: 
Graphical Method for the Determination of the Bending 
Moments and Deflection in an Aeroplane Spar. 4d. net. 
No. 744: Theory of Initial Motions and its hacen 
to the Aeroplane. od. net. No. 748: Acceleration 
Derivatives, 2d. net. No. 75t: Stability of Airships. 4d. 
net. No. 756: Tail Loads in recovering from a Vertical 
Dive at Terminal Velocity. 1s. 6d. net. No. 757: Effect 
of Rate of Loading on the Apparent Strength of Cotton 
Balloon Fabric. 4d. net. No. 758: Viscosity of Acetyl 
Cellulose Solutions. 6d. net. Vibrations of Rat-wires. 
Is. 6d. net. No. 760: Force of an Aileron balanced by 
the ‘‘ Backward Hinge’”’ Method. 2d. net. No. 762: 


Lift and Drag of B.E. 2e with R.A.F. 14 Wings. 4d. net. 
Lift and Drag of B.E. 2ze with R.A.F. 19 Wings. 


Is. net. No. 765: Rotational Inflow Factor in Propeller 
Theory. 3d. net. No. 766: Free Transverse Vibrations 
of Airscrew Blades. 3d. net. No. 768: Steady Adiabatic 
Flow of aGas. 2d.net. No. 770: Drag Curve of R.A.F. 
14 B.E. 2e Wings. 4d. net. No. 771: Experiments with 
a Modified Thrust-meter. 4d. net. No. 775: Accident 
to H.M. Airship R. 38. 1s. 3d. net. No. 777: Directional 
Hot-wire 6d. net. (London: H.M. Sta- 
tionery Office, 1922.) 

Dommett, W. E., Edited by. 
Engineers’ Pocket-book. Third edition, entirely re- 
written. Pott 8vo. Pp. xviii+776. (London: Sir I. 
Pitman and Sons, Ltd., 1922.) 12s. 6d. net. 

Duval, A.-B., et Hébrard, L. Traité pratique de 


Whittaker’s Mechanical 


navigation aérienne. Med. 4to. Pp. 40. (Paris: 
Gauthier-Villars et Cie, 1922.) 6 francs. 
Hewett, B. H. M., and Johannesson,.S. Shield 


and Compressed Air Tunneling. Med. 8vo. Pp. x +465. 
(New York and London: McGraw-Hill Book Co., Inc., 
1922.) 25s.* 

Lafon, C. Etude sur le ballon captif et les aéronefs 
marins. Roy. 8vo. Pp. vi+206. (Paris: Gauthier- 
Villars et Cie, 1922.) 20 francs.* 


Levy, L. A. Gasworks Recorders: Their Construction 


and Use. Cr. 4to. Pp. xi+246. (London: Benn Bros., 
Ltd., 1922.) 35s. net.* 
McLeod, J.R. Practical Civil Engineering : Simplified 


for the Far East. 
Cecil Palmer, 1922.) 7s. net. 

Margoulis, W. Les Hélicoptéres: Recherches expéri- 
mentales sur le fonctionnement le plus général des hélices 


Feap. 8vo. Pp. 107. (London: 


Etudes sur la ——- de I’ hélicoptére. Med. 8vo. 
Pp. xi+9o0. (Paris: Gauthier-Villars et Cie, 1922.) 10 
francs.* 
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Motor Manual, The: a Practical Handbook dealing 
with the Working Principles, Construction and Manage- 
ment of all Types of Motor Cars. Compiled and illustrated 
by the staff of the ‘‘ Motor.”” Twenty-fourth edition, 
revised. Demy 8vo. Pp. 238. (London: Temple Press, 
Lid., 1922.) 2s. 6d. net. 

Owen, G. A. A Treatise on Weighing Machines: a 
Guide to the Principles underlying the Construction of 
Weighing Instruments. Med. 8vo. Pp. 214. (London: 
C. Griffin and Co., Ltd., 1922.) 12s. 6d. net. 

Podevyn, P.-A. Traité de mécanique, 4 l’usage des 
ouvriers, dessinateurs et techniciens-mécaniciens. Fcap. 
8vo. Pp.169. (Paris: Libr. Desforges, 1922.) 7.50 francs. 

Wilson, F. R. Railway Signalling: Automatic. 
(Pitman’s Technical Primers.) Feap. 8vo. Pp. 130. 
(London: Sir I. Pitman and Sons, Ltd., 1922.) 2s. 6d. 
net. 

Wilson, L. A., and Richards, C. R. A Study of 
Air-Steam Mixtures. (Engineering Experiment Station, 
Bulletin No. 131.) Med. 8vo. Pp. 96+9 charts. 
(Urbana, Ill. : University of Illinois, 1922.) 75 cents.* 


Physics: Electrical Engineering 


Ballhatchet, A. V. Wireless Apparatus Making: a 
Practical Handbook on the Design, Construction, and 
Operation of Apparatus for the Reception of Wireless 
Messages. Cr. 8vo. Pp. 195. (London: P. Marshall 
and Co., 1922.) 3s. 6d. net. 

Borel, E. L’Espace et le temps. (Nouvelle Collection 
Scientifique.) Fcap. 8vo. Pp. iv+246. (Paris: F. Alcan, 
1922.) 4 francs. 

Brown, S. E. Experimental Science. Part 3: Ex- 
perimental Electricity and Magnetism. Cr. 8vo. Pp. 
vii+222. (Cambridge: At the University Press, 1922.) 

* 

Coblenz,W.W. Spectrophoto-electrical Sensitivity of 
Argentite (Ag,S). (Scientific Papers of the Bureau of 
Standards, No. 446.) Sup. Roy. 8vo. Pp. 265-280. 
(Washington: Government Printing Office, 1922.) 5 
cents.* 

Crowther, J. A. Practical Physics. Cr. 8vo. Pp. 
xxii+260. (London: H. Frowde and Hodder and 
Stoughton, 1922.) tos. 6d. net. 

Dellinger, J. H., and Preston, J. L. Properties of 
Electrical Insulating Materials of the Laminated Phenol- 
Methylene Type. (Technologic Papers of the Bureau 
of Standards, No. 216.) Sup. Roy. 8vo. Pp. 501-627. 
(Washington : Government Printing Office, 1922.) 30 
cents. * 

Department of Scientific and Industrial Research : 
Food Investigation Board. Special Report No. 9 by the 
Engineering Committee of the Board. The Transmission 
of Heat by Radiation and Convection: Experiments by 
E. Griffiths and A. H. Davis. Roy. 8vo. Pp. iv+44. 
(London : H.M. Stationery Office, 1922.) 1s. 6d. net.* 

Grainger, M. J. Amateur Radio: How and Why of 
Wireless, with Complete Instructions on Operation of 
Receiving Outfits. Cr. 8vo. Pp. xii+166. (London: 
Eveleigh Nash and Grayson, Ltd., 1922.) 6s. net. 

Gregory, Sir R., and Hadley, H. E. A Class Book 
of Physics. Parts 1, 2, 3, and 4: Fundamental Measure- 
ments, Hydrostatics and Mechanics, Heat, Light. Cr. 
8vo. Pp. x+345. (London: Macmillan and Co., Ltd., 
1922.) 4s. 6d. 

Hallows, R. W. Wireless Telephony Simply Ex- 
plained. (How Does it Work Series.) Cr. 8vo. Pp. 125. 
(London: C. Arthur Pearson, Ltd., 1922.) Cloth, 2s. 6d. 
net ; paper, Is. 6d. net. 

Johnson, B. K. Practical Optics for the Laboratory 
and Workshop. Demy 8vo. Pp. 189. (London: Benn 
Bros. Ltd., 1922.) 12s. 6d. net.* 

Karcher, J. C. A Piezo-Electric Method for the 
Instantaneous Measurement of High Pressures. (Scientific 
Papers of the Bureau of Standards, No. 445.) Sup. Roy. 
8vo. Pp. 257-264. (Washington: Government Printing 
Office, 1922.) 5 cents.* 

Lowell, P. D. Radio-Frequency Amplifiers. (Scien- 
tific Papers of the Bureau of Standards, No. 449.) Sup. 
Roy. 8vo. Pp. 335-343. (Washington: Government 
Printing Office, 1922.) 5 cents.* 


Macdonald, K. Macdonald’s Tables for Correcting 
Wireless Bearings: from Latitude 5 deg. to 7o deg. 
North or South. Demy 8vo. Pp. 56. (Glasgow: 
J. Brown and Son, 1922.) 5s. net. 

Magnusson, C. E., Kalin, A., and Tolmie, J. R. 
Electric Transients. Med. 8vo. Pp. viii+193. (New 
York and London: McGraw-Hill Book Co., Inc., 1922.) 
12s. 6d.* 

Marie, R. Manuel pratique de l’apprenti et de 
l’amateur électricien. 4° partie: La traction électrique, 
Tramways et chemins de fer. (Biblioth¢que des actuali- 
tés industrielles, No. 123.) 2¢ édition. Cr.8vo. Pp. 163. 
(Paris : Gauthier-Villars et Cie, 1922.) 

Meg¢gers, W. F., Kiess, C. C.,.and Stimson, F. J. 
Practical Spectrographic Analysis. (Scientific Papers of 
the Bureau of Standards, No. 444.) Sup. Roy. 8vo. 
Pp. 235-255. (Washington : Government Printing Office, 
1922.) 10 cents.* 

Meyer, O. Elektrische Ofen. (Sammlung Géschen, 
Nr. 704.) Pp. 133. (Berlin und Leipzig: Walter de 
Gruyter und Co., 1922.) 

Peddie, W. Colour Vision: 2 Discussion of the 
Leading Phenomena and their Physical Laws. Demy 
8vo. Pp. xii+208. (London: E. Arnold and Co., 1922.) 
12s. 6d. net.* 

Reiche, F. The Quantum Theory. Translated by 
H. S. Hatfield and H. L. Brose. Cr. 8vo. Pp. v +183. 
(London : Methuen and Co., Ltd., 1922.) 6s. net.* 

Royal Society of Edinburgh. Notes on a Corre- 
spondence between the French Academy of Sciences and 
the Royal Society of Edinburgh regarding the Invention 
of the Pilot Cable (Cable Guide) ; by the General Secretary. 
(Proceedings of the Royal Society of Edinburgh, Session 
1922-1923. Vol. 42, Part 3, No. 23.) Sup. Roy. 8vo. 
Pp. 348-351. (Edinburgh: R. Grant and Son; London: 
Williams and Norgate, 1922.) 1s.* 

Smith, C. F. The Practical Testing of Dynamos and 
Motors. Ninth edition. Demy 8vo. Pp. 271. (London: 
Scientific Publishing Co., 1922.) 7s. 6d. net. 

Taussig, C. W. The Book of Radio: a Complete, 
Simple Explanation of Radio Reception and Transmission, 
including the outstanding features of Radio Service to the 
Public by Private and Government Agencies. Demy 
8vo. Pp. xxxii+447. (London: D. Appleton and Co., 
1922.) 16s. net. 


Chemistry 


Achalme, Dr. Les Edifices physico-chimiques. Tome 
II: La molécule, équilibres et réactions chimiques. 8vo. 
Pp. 232. (Paris: Payot et Cie, 1922.) 15 francs. 

Berthoud, A. Les Nouvelles Conceptions de la matiére 
et de l’atome. (Encyclopédie scientifique : Bibliothéque 
d’Histoire et de Philosophie des Sciences.) Gl. 8vo. Pp. 
v+314. (Paris: G. Doin, 1923.) 13.20 francs.* 

Davis, W.A. The Nature of the Changes occurring in 
the Indigo Steeping Vat, II. Trials made with the Time 
Control Test at Pusa and at different Factories in Bihar 
in 1921: The Factors determining Efficiency of Extraction 
and Purity of the resulting Indigo. (Agricultural Re- 
search Institute, Pusa: Indigo Publication, No. 11.) Cr. 
4to. Pp. 81. (Calcutta: Government Printing Office, 
1922.) 1.10 rupees.* 

Diels, O. Einfiihrung in die anorganische experi- 
mentale Chemie. Roy. 8vo. Pp. 445. (Berlin und 
Leipzig : Walter de Gruyter und Co., 1922.) 

Ehrmann, E. Traité des matiéres colorantes organ- 
iques et de leurs diverses applications. Roy. 8vo. 
xxiv+615. (Paris: Libr. Dunod, 1922.) 58 francs. 

Fresenius, T. W. Anleitung zur chemischen Analyse 
des Weines. Dritte unter Mitwirkung von L. Griinhut 
ganzlich neubearbeitete Auflage von Eugen Borgmanns 
Anleitung zur Analyse des Weines. Pp. 184. (Miinchen 
und Wiesbaden: J. F. Bergmann, 1922.) 

Friend, J. N. Text-book of Inorganic Chemistry. 
Vol. 9, Part 1: Cobalt, Nickel, and the Elements of 
the Platinum Group. (Griffin’s Scientific Text-Books.) 
Second edition, revised. Med. 8vo. Pp. 392. (London: 
C. Griffin and Co., Ltd., 1922.) 18s. net. 

Gibson, C. S. The Chemistry of Dental Materials. 
Demy 8vo. Pp. 176. (London: Benn Bros., Ltd., 
1922.) 12s. 6d. net.* 
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Gill, A. H. A Short Handbook of Oil Analysis. 
Tenth edition, revised. t2mo. Pp. 223. (Philadelphia : 
J. B. Lippincott Co., 1922.) 2.50 dollars. 

Hewitt, J. T. Synthetic Colouring Matters: Dye- 
stuffs derived from Pyridine, Quinoline, Acridine and 


Xanthene. (Monographs on Industrial Chemistry.) Demy 
8vo. Pp. xi+405. (London: Longmans, Green and 
Co., 1922.) 14s. net.* 


Jordan, L., and Swindells, F. E. Decarburization 
of Ferro-chromiurm by Hydrogen. (Scientific Papers of 
the Bureau of Standards, No. 448.) Sup. Roy. 8vo. Pp. 
327-334. (Washington: Government Printing Office, 
1922.) 5 cents.* 

Laurie, A. P. Chemical Combination and Sir Alfred 
Ewing’s Magnetic Atom. (Proceedings of the Royal 
Society of Edinburgh, Session 1921-1922. Vol. 42, Part 
3, No. 24.) Sup. Roy. 8vo. Pp. 352-361. (Edinburgh : 
R. Grant and Son; London: Williams and Norgate, 
1922.) Is. 4d.* 


LeimdGrfer, J. Kolloide Lésungen. Pp. 108+7 
Tafeln. (Augsburg: H. Ziolkowsky, G.m.b.H., 1922.) 


Liddell, D. M., Editor-in-Chief. Handbook of Chemi- 
cal Engineering. Prepared by a Staff of Specialists. 
2 vols. Med. 8vo. Vol. 1. Pp. xi+517.- Vol. 2. 

. V+519-1008. (New York and London: McGraw- 
Hill Book Co., Inc., 1922.) 40s.* 

Loring, F. H. Definition of Isotopes. Demy 8vo. 
Pp. 20. (London: H. O. Lloyd and Co., 327 Upper Street, 
N.1., 1922.) Is. net. 

Martin, G. Industrial and Manufacturing Chemistry : 


a Practical Treatise. Part 1: Organic. Second edition, 
revised. Roy. 8vo. Pp. 764. (London: C. Lockwood 
and Son, 1922.) 36s. net. 


Palmer, Prof. L. S. Carotinoids and related Pig- 
ments: The Chromolipoids. (American Chemical Society 
Monograph, No. 9.) (New York: The Chemical Catalog 
Co., Inc., 1922.) 4.50 dollars. 

Pascal, P. Synthéses et catalyses industrielles. 2° 
fascicule. 4to. Pp. 226. (Lille: G. Janny, 1922.) 

Schwarz, R. La Chimie des complexes inorganiques. 
Adapté de l’allemand par A. Juliard. 8vo. Pp. viii+ 
72. (Paris: Libr. Dunod, 1922.) 8 francs. 

Scott, W.W., Edited by. Standard Methods of Chemical 
Analysis. Third edition, revised and enlarged. Vols. 1 
and 2. Roy. 8vo. Pp. 742: 631. (London: C. Lock- 
wood and Son, 1922.) 52s. 6d. net. 

Seyewetz, A. Le Négatif en photographie. 2° 
édition, revue, corrigée et augmentée. (Encyclopédie 
scientifique: Bibliothéque de Photographie.) Gl. 8vo. 
Pp. viii+308. (Paris: G. Doin, 1923.) 14 francs.* 

Snell, F. D. Colorimetric Analysis. Ex. Cr. 8vo. 
Pp. 158. (London: C. Lockwood and Son, 1922 
Ios. 6d. net. 

Thalmann, F. Die Fette, Ole und Wachsarten: Ihre 
Gewinnung und Eigenschaften. 4 neu bearbeitete Auflage. 
(Chemisch-technische Bibliothek, Band 83.) Pp. 392. 
(Wien und Leipzig: A. Hartleben, 1922.) 

Thorpe, Sir E. A Dictionary of Applied Chemistry. 
L-Oxydisilin. Revised and enlarged edition. 

Pp. viii+740. (London: Longmans, Green 
and Co., 1922.) 60s. net.* 

Weyman, G. Modern Gasworks Chemistry. 
Pp. x+184. (London: Benn Bros., Ltd., 
net.* 

Wiesler, K. Die chemischen Grundstoffe. 
der Naturwissenschaft, Band 8.) Pp. 126. 
P. Reclam, jun., 1922.) 


Cr. 4to. 
1922.) 25s. 


(Biicher 
(Leipzig : 


Technology 
Alves, R. Die deutsche Kalkindustrie wahrend des 
Krieges. Pp. 65. (Berlin: Verlag des Vereins Deutscher 
Kalkwerke, E.V., 1922.) 
Attwood, E. L. Theoretical Naval Architecture. Cr. 


8vo. Pp. xii+512. (London: Longmans, Green and 
Co., 1922.) 12s. 6d. net. 

Barker, A. F. Woollen and Worsted Spinning. Cr. 
8vo. Pp. xvi+344. (London: Cassell and Co., Ltd., 
1922.) 12s. 6d. net. 


Barth, M. Die Obstweinbereitung mit besonderer 
Beriicksichtigung der Beerenobstweine. 9 verbesserte 


Auflage, bearbeitet von C. v. d. Heide. 

gart: E. Ulmer, 1922.) 50 marks. 
Bauer, O., und Deiss, E. Probenahme und Analyse 

von Eisen und Stahl: Hand- und Hilfsbuch fiir Eisen- 


Pp. 96. (Stutt- 


hiitten-Laboratorien. Zweite Auflage. Pp. 304. (Berlin: 
J. Springer, 1922.) 
Black, W. H. Structural Steelwork. (Pitman’s 


Technical Primers.) Fcap. 8vo. Pp. 112. (London: 
Sir I. Pitman and Sons, Ltd., 1922.) 2s. 6d. net. 
Blacker, J. F. The A B C of English Salt-glaze 
Stoneware: From Dwight to Doulton. Med. 8vo. Pp. 
243. (London: Stanley Paul and Co., 1922.) 15s. net. 
Booth, W. H. Liquid Fuel and its Apparatus. (New 


York: E. P. Dutton and Co., 1922.) 4 dollars. 

Braun, K. Die Seifenfabrikation. Zweite, neu bear- 
beitete Auflage. (Sammlung Géschen, Nr. 336.) (Berlin 
und Leipzig : Walter de Gruyter und Co., 1922.) 

Burton, W. A General History of Porcelain. 2 vols. 


Pp. 204: 228. 

30 dollars. 
Cabiac, G. Cours pratique du mécanicien chauffeur. 

(Bibliotheque d’Enseignement technique et professionnel.) 


(New York: Funk and Wagnalls, 1922.) 


Gl. 8vo. Pp. 508. (Paris: G. Doin, 1922.) 16 francs. 
Castle, F. Machine Construction and Drawing. New 
edition. [Fcap. 4to. Pp. viii+289. (London: Mac- 
millan and Co., Ltd., 1922.) 7s. 6d.* 
Clarke, A. Flavouring Materials: Natural and 
Synthetic. (Oxford Technical Publications.) Cr. 8vo. 


Pp. xxi+166. (London: H. Frowde and Hodder and 
Stoughton, 1922.) 8s. 6d. net.* 

Cooke, J. H. The Velvet and Corduroy Industry: a 
Brief Account of the various Processes connected with the 
Manufacture of Cotton Pile Goods. (Common Com- 
modities and Industries.) Cr. 8vo. Pp. ix+116. (Lon- 
don: Sir I. Pitman and Sons, Ltd., 1922.) 3s. net. 

Fritsche, W. Untersuchung der festen Brennstoffe 
mit besonderer Beriicksichtigung ihrer fliichtigen Bestand- 
teile. Pp. 99. (Essen: W. Girardet, 1922.) 

Gourlay, C. The Construction of a House. Second 
edition, revised. cap. folio. (London: B. T. Batsford, 
Ltd., 1922.) 7s. 6d. net. 

Granjon,R., Rosemberg§, P., ct Piette, M. Eléments 
de soudure autogéne par questions et réponses constituant 
lA B C des connaissances techniques et pratiques en la 
matiére, suivis de quelques problémes courants de soudure 
autogéne. édition. Cr. 8vo. Pp. 272. (Paris: Pub- 
lications de |’ Acétyléne et de la Soudure autogéne, 1922. 

Greene, J. A., and Perkin, F. M. “ Patent” 
Smokeless and Semi-smokeless Fuels. (Common Com- 
modities and Industries.) Cr.8vo. Pp. xi+116. (London: 
Sir I. Pitman and Sons, Ltd., 1922.) 3s. net. 

Grossmann, H. Ausgewahlte Vortrage und Schriften 
von Adolf Frank iiber Kalisalze, Kalkstickstoff, Moor- 
kultur und Torfverwertung, Zellstoffgewinnung, Mosaik- 


industrie usw. Pp. 291. (Berlin: M. Krayn, 1922.) 
200 marks. 

Griinwald, J. Chemische Technologie der Email- 
rohmaterialien. Zweite Auflage. Pp. 274. (Berlin: J. 
Springer, 1922.) 

Hyde, J. H. Lubrication and Lubricants: a Concise 


Treatment on the Theory and Practice of Lubrication ; 
the Physical,. Chemical, and Mechanical Properties and 
Testing of Liquid and Solid Lubricants; with Notes on 
Recent Developments and Examples from Practice; for 
Engineers, Chemists, and Students. (Pitman’s Technical 
Primers.) Feap. 8vo. Pp. x+114. (London: Sir I. 
Pitman and Sons, Ltd., 1022.) 2s. 6d. net.* 

Jacquet, A. Les Machines-outils servant au travail 
des métaux. Pp. 156. (Paris: Libr. Dunod, 1922.) 
9.50 francs. 

Kempton, P. H. S. The Industrial Applications of 
X-rays: an Introduction to the Apparatus and Methods 
used in the Production and Application of X-rays for the 
Examination of Materials and Structures; with many 
Examples from Practice. (Pitman’s Technical Primers.) 
Feap. 8vo. Pp. xiii+112. (London: Sir I. Pitman and 
Sons, Ltd., 1922.) 2s. 6d. net.* 


Kendrick, A. F., and Tattersall, C. E. C. Hand- 
Oriental and European. 2 vols. 

Pp. xi+198. Vol. 2. 
Benn Bros., Ltd., 1922.) 


woven Carpets: 
Demy 4to. Vol. 1. 
plates. (London: 


Pp. xi+205 
105s. net.* 
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Kessler, V. Die FEssigsiure, ihre Gewinnung und 
wirtschaftliche Bedeutung. Pp.118. (Berlin: M. Krayn, 
1922.) 

Lehner, S. Die Kitte und Klebemittel: Ausfihrliche 
Anleitung zur Darstellung samtlicher Kitte und Klebe- 
mittel fiir alle Zwecke. 9 vermehrte und verbesserte 
Auflage, neu bearbeitet von F. Wachter. (Chemisch- 
technische Bibliothek, Band 25.) Pp. 176. (Wien und 
Leipzig: A. Hartleben, 1922.) 

Levy, S. I. Incandescent Lighting. (Pitman’s Com- 
mon Commodities and Industries.) Cr. 8vo. Pp. x +129. 
(London : Sir I. Pitman and Sons, Ltd., 1922.) 3s. net.* 

Ligginson, E. W. Vade-mecum de l’inventeur. 777 
inventions a réaliser de haute importance industrielle. 
Version francaise, par J. Rousset (Bibliothéque des 
Monographies_ techniques). Med. 8vo. Pp. vii+259. 
(Paris : Libr. Desforges, 1922.) 

Michel, J. La Coloration des métaux. Nouvelle 
édition remaniée et augmentée. Fcap. 8vo. Pp. x +325. 
(Paris: Libr. Desforges, 1922.) 12 francs. 

Plucknett, F. Introduction to the Theory and Practice 
of Boot and Shoe Manufacture. (Longman’s Technical 
Handicraft Series.) Second impression. Demy §8vo. 
Pp. 336. (London: Longmans, Green and Co., 1922.) 
7s. 6d. net. 

Scherer, R. Die kiinstlichen Fussbéden-, Wandebelage 
und Deckenverkleidungen. (Chemisch-technische Biblio- 
thek, Band 300.) Pp. 248. (Wien und Leipzig: A. 
Hartleben, 1922.) 

Schwarz, R. Feuerfeste und hochfeuerfeste Stoffe. 
2 vermehrte Auflage. Pp. 52. (Sammlung Vieweg, Heft 
43.) (Braunschweig: F. Vieweg und Sohn, 1922.) 

Stone, W. The Mechanism of Lubrication : a Popular 
Explanation of the Principles of Lubrication as developed 
Mathematically by Reynolds and Michell, and employed 
by the latter in the Design of the well-known Michell 
Thrust and Journal Bearings. (Melbourne: ‘‘ Industrial 
Australian and Mining Standard,’’ 1922.) 2s. 9d. 

Thiele, L. Die Fabrikation von Leim und Gelatine. 
2 neu bearbeitete Auflage. (Bibliothek der ges. Technik, 
Band 274.) Pp. 189. (Leipzig: Dr. M. Janecke, 1922.) 

Truelove, R. H. Oils, Pigments, Paints, Varnishes, 
etc. : a Concise Treatise on the Manufacture, Properties, 
and Uses of Liquid Protective and Decorative Coatings 
and their Ingredients. (Pitman’s Technical Primers.) 
Feap. 8vo. Pp. x+114. (London: Sir I. Pitman and 
Sons, Ltd., 1922.) 2s. 6d. net. 

Wall, E. J. Practical Color Photography. Ex. Cr. 
8vo. Pp. vii+248. (Boston: American Photographic 
Publishing Co.; London: H. Greenwood and Co., Ltd., 
1922.) 13s. 3d.* 

Wells, P. A., and Hooper, J. Modern Cabinet Work : 
Furniture and Fitments. Third edition, revised. Roy. 8vo. 
Pp. 398. (London: B. T. Batsford, Ltd., 1922.) 25s. net. 

Wernicke, F. Die Herstellung der feuerfesten Bau- 
stoffe. Pp. 220. (Berlin: J. Springer, 1922.) 


Astronomy 


Barley, A. H. The Drayson Problem: an Astro- 
nomical Survey of the Whole Question, in the Form of a 
Reply to a recent Article in the Journal of the British 
Astronomical Association entitled ‘‘ The Draysonian 
Fallacy.””, Demy 8vo. Pp. xxiv+48. (Exeter: W. 
Pollard and Co., Ltd., 1922.) 1s. 6d.* 

Maunder, E. W. The Astronomy of the Bible: an 
Elementary Commentary on the Astronomical References 
of Holy Scripture. Fourth edition. Cr. 8vo. Pp. xvi+ 
410. (London: The Epworth Press, 1922.) 5s. net.* 

Moreux, Th. Les autres mondes sont-ils habités ? 
Feap. 8vo. Pp. 150+8 planches. (Paris: G. Doin, 
1923.) 5 francs. 

Plassmann, J., Herausgegeben von. Hevelius: 
Handbuch fiir Freunde der Astronomie und kosmischen 
Physik. Large 8vo. Pp. xix+672. (Berlin: F. Dimmler, 
1922.) 2100 marks. 


Meteorology 


Brooks, C. E. P. The Evolution of Climate. Demy 
—, Pp. 173. (London: Benn Bros., Ltd., 1922.) 8s. 6d. 
net. 


Hayford, J. F. Effects of Winds and of Barometric 
Pressures on the Great Lakes. (Publication 317.) Sup. 
Roy. 8vo. Pp. v+133+16 plates. (Washington: Car- 
negie Institution, 1922.) 2.75 dollars.* 

Royal Meteorological Society. Bibliography of 
Meteorological Literature, prepared by the Royal Meteoro- 
logical Society with the Collaboration of the Meteoro- 
logical Office. No. 2. Roy. 8vo. Pp. 33-53. (London: 
Royal Meteorological Society, 1922.) 2s. 6d.* 


Mineralogy 


Spence, H. S. Talc and Soapstone in Canada. (No. 
583.) Roy. 8vo. Pp. 85. (Ottawa: Department of 
Mines, Mines Branch, 1922.) * 


Geology 


Case, E. C. New Reptiles and Stegocephalians from 
the Upper Triassic of Western Texas. (Publication 321.) 
Med. 4to. Pp. 84+14 plates. (Washington: Carnegie 
Institution, 1922.) 2 dollars.* 

Fischer, H. Die Wunder des Welteises. Pp. 108. 
(Berlin-Wilmersdorf: H. Paetel, G.m.b.H., 1922.) 

Geological Survey, Memoirs of the. England and 
Wales: Explanation of Sheet 255. The Geology of the 
Country around Beaconsfield. By R. L. Sherlock and 
A. H. Noble; with Contributions by J. Pringle. Koy. 
8vo. Pp. iv+59. (Southampton: Ordnance Survey 
Office ; London: E. Stanford, Ltd., 1922.) 2s. net.* 

Sieberg, A. Die Verbreitung der Erdbeben auf Grund 
neverer makro- und mikroseismischer Beobachtungen und 
ihre Bedeutung fiir Fragen der Tektonik. Pp. 96. 
(Jena: G. Fischer, 1922. 

Termier, P. A la gloire de la terre: Souvenirs d’un 
géologue. 8vo. Pp. 425. (Paris: Nouvelle Libr. Na- 
tionale, 1922.) 15 francs. 

Thoms, G. Einfiihrung in die Geologie Nordwest- 
deutschlands. 8vo. Pp. 72. (Stuttgart: F. Enke, 
1922.) 30 marks. 

Voigt, H. Eis, ein Weltenbaustoff. Gemeinfassliche 
Einfiihrung in Ph. Fauths Hdébrigers Glazialkosmogonie 
(Welteislehre). 2 erweiterte und verbesserte Autflage. 
Large 8vo. Pp. xii+317. Atlas. 4to. Pp. vi+15 
Doppeltafeln. (Berlin-Wilmersdorf: H. Paetel, G.m.b.H., 
1922.) 135 marks. 


Geography: Travel 


Bourgeois, R., et Noirel, H. Géodésie élémentaire. 
(Encyclopédie scientifique: Bibliothéque de Mathé- 
matiques appliquées.) 8vo. Pp. x+452. (Paris: G. 
Doin, 1922. : 

Brown, I. Nights and Days on the Gypsy Trail: 
through Andalusia and on other Mediterranean Shores. 
Demy 8vo. Pp. 283. (London: Harper and Bros., 
1922.) 12s. 6d. net. : 

Campbell, M. R. Guidebook of the Western United 
States. Part E: The Denver and Rio Grande Western 
Route. (Department of the Interior: United States 
Geological Survey, Bulletin 707.) Med. 8vo. Pp. xi 
+266+96 plates+1o0 maps. (Washington: Government 
Printing Office, 1922.) 1 dollar.* 

Cherry-Garrard, A. The Worst Journey in the 
World: Antarctic, 1910-1913. 2vols. Med.8vo. Vol. I. 
Pp. lxiv +300+4+30 plates+4 maps. Vol. 2. Pp. viii 
+301-585 +28 plates+1 map. (London, Bombay and 
Sydney : Constable and Co., Ltd., 1922.) 63s. net.* 

Crawford, O. G. S. The Andover District: an 
Account of Sheet 283 of the One-inch Ordnance Map 
(Small Sheet Series). (Oxford Geographical Studies.) 
Roy. 8vo. Pp.99. (Oxford : Clarendon Press ; London: 
Oxford University Press, 1922.) 7s. 6d. net.* 

Elliott, L. E. Chile: To-day and To-morrow. Ex. 
Cr. 8vo. Pp. x+340+plates. (New York: The Mac- 
millan Co.; London: Macmillan and Co., Ltd., 1922.) 
24s. net.* 

Fenn, E.A.H. Maps: How to Read and Make Them. 
Demy 16mo. Pp. 38. (Glasgow: J. Brown and Son, 
1922.) 9d. net. 
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Fletcher, G., Edited by. Ireland. (The Provinces of 
Ireland.) Cr. 8vo. Pp. xiv+294. (Cambridge: At the 
University Press, 1922.) 8s. 6d. net. 


Gaunt, M. Where the Twain Meet. Demy 8vo. 
Pp. xii+335. (London: J. Murray, 1922.) 15s. net. 

Graff, F. W. Up de. Head-Hunters of the Amazon : 
Seven Years of Exploration and Adventure. Demy 8vo. 


Pp. 316. (London: Herbert Jenkins, Ltd., 1922.) 16s. 
net. 
Grant, W. A. The Topography of Stane Street: a 


Critical Review of ‘‘ The Stane Street’? by Hilaire 
Belloc. Demy 8vo. Pp. 95. (London: John Long, 
Ltd., 1922.) 5s. net.* 

Groll, M. Kartenkunde. 1: Die Projektionen. 
Zweite Auflage, neubearbeitet von O. Graf. (Sammlung 
Géschen, Nr. 30.) Pp. 150. (Berlin und Leipzig: Walter 
de Gruyter und Co., 1922.) 

Halbfass, W. Die Seen der Erde: Morphometrie 
derjenigen mindestens ein Quadratkilometer grossen Seen 
fiir welche gesicherte Tiefenangaben vorliegen, nebst dem 
Versuch einer Zusammenstellung unserer sonstigen Kennt- 
nisse iiber die Seen der Erde, mit besonderer Beriick- 
sichtigung der wichtigsten unter ihnen. (Erganzungs- 
heft, Nr. 185 zu Petermanns Mitteilungen.) 4to. Pp. 
vi+170. (Gotha: J. Perthes, 1922.) 

Harper, C. G. On the Road in Holland: Notes and 
Impressions in the Quaint Country of Dykes and Canals. 
Med. 8vo. Pp. viii+266. (London: Cecil Palmer, 
1922.) 15s. net. 

Howarth, O. J. R. The World About Us: 
in Geographicai Environment. Cr. 8vo. Pp. 94. 
don: Oxford University Press, 1922.) 2s. 6d. net.* 

Lane, R.W. The Peaks of Shala: a Record of Certain 
Wanderings among the Hill-Tribes of Albania. Med. 
8vo. Pp. 224. (London: Chapman and Dodd, 1922.) 


a Study 
(Lon- 


12s. 6d. 

Lay, E. J. S. The Pupils’ Class-Book of Geography : 
The Americas. Cr. 8vo. Pp. 176. (London: Macmillan 
and Co., Ltd., 1922. Is. 3d.* 

Maugham, W. S. On a Chinese Screen. Pott 4to. 


Pp. 237. (London: W. Heinemann, 1922.) tos. 6d. net. 

Prey, A., Mainka, C., und Tams, E. Einfihrung in 
die Geophysik. (Naturwissenschaftliche Monographien 
und Lehrbicher, Band 4.) Roy. 8vo. Pp. viii +340. 


(Berlin: J. Springer, 1922.) 12s. 6d.* 
Reinhard, R. Das neue Bild der Weltkarte (1922). 
8vo. Pp. 16. (Breslau: F. Hirt, 1922.) 9 marks. 


Sabatier, C. Le Transsaharien. 
(Paris: E. Larousse, 1922.) 

Teichman, E. Travels of a Consular Officer in 
Eastern Tibet: together with a History of the Relations 
between China, Tibet, and India. Roy. 8vo. Pp. 


Pp. xii + 206. 


xxiv +248+64 plates +8 maps. (Cambridge: At the 
University Press, 1922.) 25s. net.* 

Thomas, E., Described by. Oxford. Painted by J. 
Fulleylove. Demy 8vo. Pp. 279. (London: A. and C. 
Black, Ltd., 1922. 7s. 6d. net. 

Tuker, M.A.R., Described by. Cambridge. Painted 
by W. Matthison. Demy 8vo. Pp. 230. (London: A. 


and C. Black, Ltd., 1922.) 7s. 6d. net. 
Verrill, A. H. on and their My — Cr. 8vo. 
Pp. xv +232. (London: A. Melrose, Ltd., 1922.) 6s. net. 
Wenger, L. Das Deutschtum in Rien. 8vo. Pp. 
36. (Minchen: I. A. Pfeiffer und Co., 1922.) 10 marks. 
Wilkinson, M. The Dingbat of Arcady. Cr. 8vo. 
Pp. 188. (London: A. Melrose, Ltd., 1922.) 6s. net. 


General Biology: Natural History 


Bailey, V. Beaver Habits, 
Possibilities in Beaver Farming. 
culture, Bulletin No. 
plates. (Washington : 
15 cents.* 

Baitsell, G. A., Edited by. The Evolution of Man: 
a Series of Lectures dclivered before the Yale Chapter 
of the Sigma Xi during the Academic Year 1921-1922. 
Med. 8vo. Pp. x+202. (New Haven: Yale University 
Press; London: Oxford University Press, 1922.) 15s. 
net.* 


Beaver Control and 
(Department of Agri- 

1078.) Med. 8vo. Pp. 31+7 
Government Printing Office, 1922.) 


Cole, C. C. Velvet Paws and Shiny Eyes: Adven- 
tures of a Little Boy in Nature’s Wonderland—Among 
Furry Friends and Feathery. Cr. 8vo. Pp. vi+152. 
(London: Hodder and Stoughton, Ltd., 1922.) 35. 6d. 
net. 

Coward, T. A. Bird Haunts and } 
Ex. Cr. 8vo. Pp. ix+214+24 plates. 
New York: F. Warne and Co., Ltd., 1922.) 7s. 6d. net.* 

English, D. A Book of Nimble Beasts: Bunny 
Rabbit, Squirrel, Toad, and “those sort of people.” 
Cr. 8vo. Pp. 320. (London: Eveleigh Nash and 
Grayson, Ltd., 1922.) 6s. net. 

Firth, R. H. Birds and Blossoms: a Calendar from 
Nature. Demy 4to. Pp. 32. (London: J. Bale, Sons, 
and Danielsson, Ltd., 1922.) 2s. 6d. net. 

Fisher, R. A. On the Dominance Ratio. (Proceed- 
ings of the Royal Society of Edinburgh, Session 1922-1923. 
Vol. 42, Part 3, No. 21.) Sup. Roy. 8vo. Pp. 321-341. 
(Edinburgh: R. Grant and Son; London: Williams and 
Norgate, 1922.) 2s. 4d.* 

Hudson, W. H. _A Hind in Richmond Park. 4to. 
Pp. xv +335. (London and Toronto: J. M. Dent and 
Sons, Ltd., 1922.) 16s. net. 

Menge, Dr. E. J. General and Professional Biology 
with Special Reference to Man: including Introductory 
Embryology of the Chick and Frog, a brief Discussion of 
Mammalian Embryology, and Comparative Anatomy. 
Med. 8vo. Pp. 935. (Milwaukee, Wis.: The Bruce 
Publishing Co., 1922.) 6.50 dollars net. 

Moon, T. J. Biology for Beginners. Cr. 8vo. Pp. 
x +558. (London, Calcutta and Sydney: G. G. Harrap 
and Co., Ltd., 1922.) 6s. net.* 

Seton, E. T. Wild Animals I have Known. 8vo. 


Nature Memories. 
(London and 


Pp. 360. (London: Hodder and Stoughton, Ltd., 1922.) 
8s. 6d. net. 
Tegetmeier, W. B. Pheasants: their Natural 


History and Practical Management. Edited, with an 
Introduction, by E. Parker. With a chapter on Diseases 
of Pheasants by H. H. Smith. Demy 8vo. Pp. xv +268. 
(London : The Field Press, Ltd., 1922.) 10s. 6d. net. 

Walter, H. E. Genetics: an Introduction to the 
Study of Heredity. Revised edition. Cr. 8vo. Pp. 
Xvi+354. (New York: The Macmillan Co,; London: 
Macmillan and Co., Ltd., 1922.) tos. net. 


Botany: Horticulture: Forestry 


Bower, F.O. The Primitive Spindle as a Fundamental 
Feature in the Embryology of Plants. (Proceedings of 
the Royal Society of Edinburgh, Session 1922-1923. Vol. 
43, Part 1, No. 1.) Sup. Roy. 8vo. Pp. 36. (Edin- 
burgh: R. Grant and Son; London: Williams and 
Norgate, 1922.) 4s.* 

Buller, A. H. R. Researches on Fungi. Vol. 2: 
Further Inv estigations upon the Production and Libera- 
tion of Spores in Hymenomycetes. Roy. 8vo. Pp. 
xii+492. (London: Longmans, Green and Co., 1922.) 
25s. net.* 

Cooper, W. S. The Broad-Sclerophyll Vegetation of 
California : an Ecological Study of the Chaparral and its 
Related Communities. (Publication 319.) Sup. Roy. 
8vo. Pp. 124+21 plates. (Washington: Carnegie In- 
stitution, 1922.) 2 dollars.* 

Costantin, J., et Faideau, F. Histoire naturelle 
illustrée. Tome 1: Les Plantes. 4to. Pp. 316+706 
photogravures+26 planches. (Paris: Libr. Larousse, 
1922.) 50 francs. 

Hegi,G. Alpenflora: Die verbreitetsten Alpenpflanzen 
von Bayern, Osterreich und der Schweiz. 5 erweiterte 


Auflage. 8vo. Pp. 79. (Miinchen: J. F. Lehmann, 
1922.) 180 marks. 

Lowson, J. M. A Text-Book of Botany. Sixth 
edition. Gl. 8vo. Pp. viii+638. (London: University 
Tutorial Press, Ltd., 1922.) 9s. 6d.* 


Zoology 
Birge, E. A., and Juday, C. The Inland Lakes 
of Wisconsin: The Plankton. I. Its Quantity and 
Chemical Composition. (Bulletin No. 64, Scientific Series, 
No. 13.) Sup. Roy. 8vo. Pp.ix+222. (Madison, Wis. 


Geological and Natural History Survey, 1922.) * 
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Boubier, M. [.’Oiseau et son milieu. (Bibliothéque 
de Philosophie scientifique.) Pott 8vo. (Paris: E. 
Flammarion, 1922 7.50 francs. 

British Museum. A Guide to the Elephants (Recent 
and Fossil) exhibited in the Department of Geology and 
Paleontology in the British Museum (Natural History), 
Cromwell Road, London, S.W.7. Second edition. Demy 
8vo. Pp. iii+48. (London: British Museum (Natural 
History), 1922,) 1s.* 

Cabrera, A. Manual de Mastozoologia. (Manuales 
Gallach, 120.) Pott 8vo. Pp. 440+12. (Madrid y 
Barcelona : Compafiia Anénima Calpe, 1922.) 7 pesetas.* 

Prenant, M. Recherches sur le parenchyme des 
Plathelminthes: Essai d’histologie comparée. (Fasc. 5 
des Archives de Morphologie générale et expérimentale.) 
8vo. Pp. 174+10 planches. (Paris: G. Doin, 1922.) 
22 francs. 

Sars, G.O. An Account of the Crustacea of Norway : 
with Short Descriptions and Figures of all the Species. 
Vol. 9: Ostraceda. Parts 1 and 2: Cypridinide, 
Conchoeciidz, Polycopide (part). Imp. 8vo. Pp. 32 +16 
plates. (Bergen: Bergen Museum; Christiania: Alb. 
Cammermeyers Forlag, 1922.) * 

Stephenson, J. On Some Scottish Oligocheta, with 
a Note on Encystment in a Common Freshwater Oligo- 
chete, Lumbriculus variegatus (Mull.). (Transactions of 
the Royal Society of Edinburgh, Vol. 53, Part 2, No. 14.) 
Roy. 4to. Pp. 277-295. (Edinburgh: R. Grant and 
Son; London: Williams and Norgate, 1922.) 3s.* 

Vallois, V. Les Transformations de la musculature de 
l’épisome chez les vertébrés. (Archives de morphologie 
générale et expérimentale.) 8vo. Pp. 538. (Paris: G. 
Doin, 1922.) 40 francs. 


Agriculture 
Chomley, C. H. Australia: the Coming Cotton 
Country. Demy 8vo. Pp. 24. (London: “ British 


Australasian,” Ltd., 1922.) 4d. 

Davis, K. C. Productive Farming. Fifth edition, 
revised and enlarged. Cr. 8vo. Pp. 540. (London: 
J. L. Lippincott Co., 1922.) 6s. net. 

Grange, H. Wheat Costings, 1914 and 1919-1922: 
showing the Cost of Wheat Production in each Year, 
and a Method of Ascertaining the Cost of Corn-growing 
in any Year. Demy 8vo. Pp. 16. (London: P. S. 
King and Son, Ltd., 1922.) Is. 6d. 

Hall, T. D. Some Transvaal Soils. 1 : Investigations 
on Some Highly Calcareous Soils ; 2: Soils of the Eastern 
Transvaal Low Veld. (Department of Agriculture, 
Bulletin No. 5.) Roy. 8vo. Pp. 36. (Pretoria: Govern- 
ment Printing and Stationery Office, 1922.) 3d.* 

Hedrick, U. P. Cyclopedia of Hardy Fruits. Cr. 
4to. Pp. x + 370 +16 plates. (New York: The Mac- 
millan Co.; London: Macmillan and Co., Ltd., 1922.) 
27s. net.* 

Norris, R. V., Visvanath, B., and Kashinatha 
Ayyar, S. A Soil Survey of the Godaveri Delta. (De- 
partment of Agriculture, Bulletin No. 83.) Roy. 8vo. 
Pp. 11+10 maps. (Madras: Government Press, 1922.) 
2.12 rupees.* 

Palmer, R., and Westell, W. P. Pests of the Garden 
and Orchard, Farm and Forest: a Practical Guide for 
the Use of the Estate Owner, Farmer, Fruit Grower, and 
Gardener, concerning the Insects, Birds, and other Animals, 
Fungoid Diseases and Weeds, affecting Agriculture, 
Horticulture, and Forestry; together with Remedial 
and Preventive Measures. Roy. 8vo. Pp. 413+47 
plates. (London: Henry J. Drane, 82a Farringdon 
Street, 1922.) 25s. net.* 

Taylor, E. McK., and Burns, A. C. The Basis of 
Egyptian Agriculture and its Relation to the Decline in 
the Average Yield per Feddan of Cotton. (Ministry of 
Agriculture, Egypt. Technical and Scientific Service, 
Bulletin No. 25.) Imp. 8vo. Pp. vi+70+4_ plates. 
(Cairo : Government Publications Office, 1922.) P.T. 5.* 

Thomson, M.R.H., Putterill, V. A., and Hobson, G. 
Investigations on Export Citrus Fruit from South Africa 
during 1921. (Department of Agriculture: Bulletin 
No. 1.) Med. 8vo. 69+23 plates. (Pretoria: 


Government Printing and Stationery Office, 1922.) 1s. 6d.* 


Wright, W. P. A Book about Potatoes and other 
Vegetables. Cr. 8vo. Pp. 164. (London: Headley Bros., 
1922.) Is. net. 


Anatomy: Physiology 


Aron, M. L’origine du sang dans le foie embryon- 
naire chez les mammiféres. (Archives de morphologie 
générale et expérimentale.) 8vo. . Pp. 128+5 planches. 
(Paris: G. Doin, 1922.) 15 francs. 

Berg, R. Die Vitamine: Kritische Ubersicht der 
Lehre von den Erganzungsstoffen. Pp. 336. (Leipzig: 
S. Hirzel, 1922.) 

Beythien, A. Volksernahrung und Ersatzmittel. Pp. 
562. (Leipzig: C. H. Tauchnitz, 1922.) 

Cathcart, E. P., Paton, D. N., and Pembrey, M. S. 
Practical Physiology. Demy 8vo. Pp. xii +344+L.iv.+ 
ILiii. (London: E. Arnold and Co., 1922.) 18s. net.* 

Dakin, H. D. Oxidations and Reductions in the 
Animal Body. (Monographs on Biochemistry.) Second 
edition. Roy. 8vo. Pp.ix+176. (London: Longmans, 
Green and Co., 1922.) 6s. net.* 

Gerlach, ¥. Bearbeitet und herausgegeben von. 
Deutsches Nahrungsmittelbuch. Im Auftrage des Bundes 
Deutscher Nahrungsmittelfabrikanten und -Handler, E. V. 
3 vielfach geanderte und vermehrte Auflage. Pp. 537. 
(Heidelberg : C. Winter, 1922.) 

Holt, L. E. Food, Health and Growth: a Discussion 
of the Nutrition of Children. Cr. 8vo. Pp. xi+273. 
(New York: The Macmillan Co.; London: Macmillan 
and Co., Ltd., 1922.) 7s. 6d. net.* 

Marshall, F.H. A. The Physiology of Reproduction. 
Second and revised edition. Roy. 8vo. Pp. xvi+770. 
(London: Longmans, Green and Co., 1922.) 36s. net.* 

Pirquet, Prof. C. — of Nutrition. i16mo. Pp. 
96. (Philadelphia: W. B. Saunders Co., 1922.) 2 dollars 
net 

Short, A. R. The New Physiology in Surgical and 
General Practice. Fifth edition, revised and enlarged. 
Cr. 8vo. Pp. 338. (Bristol: J. Wright and Sons., Ltd. ; 
London : Simpkin, Marshall and Co., Ltd., 1922.) 9s. 6d. 
net. 


Anthropology: Ethnology 


Evans, J. Magical Jewels of the Middle Ages and the 
Renaissance, particularly in England. Med. 8vo. Pp. 
264. (Oxford: Clarendon Press; London: Oxford 
University Press, 1922.) 16s. net.* 

Frazer, Sir J.G. The Belief in Immortality and the 
Worship of the Dead. Vol. 2: The Belief among the 
Polynesians. Demy 8vo. Pp. ix+447. (London: Mac- 
millan and Co., Ltd., 1922.) 18s. net.* 

Peake, H. The Bronze Age and the Celtic World. 
Demy 4to. Pp. 201+14 plates. (London: Benn Bros., 
Ltd., 1922.) 42s. net.* 

Quennell, Marjorie and C. H. B. Everyday Life 
in the New Stone, Bronze, and Early Iron Ages. (The 
Everyday Life Series, II.) Cr. 8vo. Pp. x+119. (Lon- 
don: B. T. Batsford, Ltd., 1922.) 5s. net.* 

Stirke, D. W. Barotseland: Eight Years among the 
Barotse. Demy 8vo. Pp. xii+136. (London: J. Bale, 
Sons, and Danielsson, Ltd., 1922.) 21s. net. 

Werner, E. T. C. Myths and Legends of China. Cr. 
4to. Pp. 454. (London: G. G. Harrap and Co., Ltd., 
1922.) 25s. net. 


Philosophy: Psychology 


Averill, L. A. An Elementary Psychology for 
Teachers. (Riverside Textbooks in Education.) Cr. 
8vo. Pp. xx+362. (London, Calcutta and Sydney: 
G. G. Harrap and Co., Ltd., 1922.) 7s. 6d. net. 

Bleuler, E. Das autistisch- -undisziplinierte Denken 
in der Medizin und seine Uberwindung. Dritte Auflage. 
Unveranderter Neudruck. (Berlin: J. Springer, 1922.) 
768 marks. 

Bon, G. le. Psychologische Grundgesetze in der 
Voélkerentwicklung. Aus dem Franzésischen von A. 
Seiffhart. 8vo. Pp.vi+142. (Leipzig: S. Hirzel, 1922.) 
70 marks. 
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Bradley, F. H. The Principles of Logic. 2 vols. 
Second edition, revised, with Commentary and Terminal 
Essays. Med. 8vo. Vol. I. Pp. xxviii+388. Vol. II. 
Pp. 389-738. (London: Oxford University Press, 1922.) 
36s. net. 

Bumke, O. Kultur und Entartung. Zweite, um- 
gearbeitete Auflage. (Berlin: J. Springer, 1922.) 552 
marks. 

Burkamp, W. Die Kausalitat des psychischen Pro- 
zesses und der unbewussten Aktionsregulationen. (Berlin: 
J. Springer, 1922.) 1120 marks. 

Coué, E. Self-Mastery through Conscious Auto- 
Suggestion. Cr. 8vo. Pp. 92. (London: G. Allen and 
Unwin, Ltd., 1922.) 2s. 6d. net. 


Dunlap, K. The Elements of Scientific Psychology. 
Sup. Roy. 8vo. Pp. 368. (London: H. Kimpton, 1922.) 
18s. net.* 


Elliot, H. Human Character. Cr. 8vo. Pp. xvi+ 
272. (London: Longmans, Green and Co., 1922.) 7s. 6d. 
net.* 

Freud, S. Group Psychology and the Analysis of the 


Ego. Authorised Translation by J. Strachey. (Inter- 
national Psycho-Analytical Library, No. 6.) Med. 8vo. 


Pp. v+134. (London and Vienna: The International 
Psycho-Analytical Press, 1922.) 7s. 6d. net.* 
Hollingworth, H. L. Judging Human Character. 


Demy 8vo. Pp. xiii+268. (London: D. Appleton and 
Co., 1922.) 7s. 6d. net. 
Hunt, H. E. Spirit and Music. Cr. 8vo. Pp. 136. 
(London: Kegan Paul and Co., Ltd., 1922.) 3s. 6d. net. 
Kafka, G., Herausgegeben von. Handbuch der ver- 
gleichenden Psychologie. 3 Bande. Roy. 8vo. Bandr: 


Die Entwicklungsstufen des Seelenlebens. Pp. vii +526. 
3600 marks. Band 2: Die Funktionen des normalen 
Seelenlebens. Pp. viii+513. Band 3: Die Funktionen 
des abnormen Seelenlebens. Pp. viii+515. (Miinchen 
E. Reinhardt. 1922.) 

Laing, B.M. A Studyin Moral Problems. 8vo. Pp. 
279. (London: G. Allenand Unwin, Ltd., 1922.) 10s. 6d. 
net. 

Leighton, J. A. Man and the Cosmos : 
tion to Metaphysics. Demy 8vo. Pp. 589. 
D. Appleton and Co., 1922.) 21s. net. 

MacDougall, R. The General Problems of Psy- 
chology Conceptions. Demy 8vo. Pp. x+464. (New 
York : University Press, 1922.) 

Pierce, F. Our Unconscious Mind: and How to 
Use It. Demy 8vo. Pp. xii+323. (London: Kegan 
Paul and Co., Ltd., 1922.) tos. 6d. net.* 

Pikler, J. Theorie der Empfindungsqualitaét als 
Abbildes des Reizes. (Schriften zur Anpassungstheorie 
des Empfindungsvorganges, Heft 4.) 8vo. Pp. 108. 
(Leipzig: J. A. Barth, 1922.) 20 marks. 

Poppovich, N. M. Die Lehre vom diskreten Raum in 
der neueren Philosophie. Sup. Roy. 8vo. Pp. ii+89. 
(Wien und Leipzig: W. Braumiiller, 1922.) * 

Richmond, W. Philosophy and the Christian Ex- 
perience: the Pringle Stewart Lectures for 1921-1922. 
Cr. 8vo. Pp. 96. (Oxford: B. Blackwell, 1922.) 3s. net. 

Rignano, E. La Memoria biologica: Saggi di una 
nuova concezione filosofica della vita. 8vo. Pp. 250. 
(Bologna: N. Zanichelli, 1922.) 17.50 lire. 

Rougier, L. La Structure des théories déductives : 
Théorie nouvelle de la déduction. (Bibliothéque de 
Philosophie contemporaine.) Fcap. 8vo. Pp. xv +136. 
(Paris: F. Alcan, 1922.) 7 francs. 

Whately-Smith, W. The Measurement of Emotion. 
Demy 8vo. Pp. 184. (London: Kegan Paul and Co., 
Ltd., 1922.) 10s. 6d. net. 

Winternitz. Relativitatstheorie und Erkenntnislehre. 
(Wissenschaft und Hypothese, Band 23.) (Leipzig und 
Berlin : B. G. Teubner, 1922.) 


an Introduc- 
(London : 


Bacteriology: Hygiene 


Abbott, A. C. The Principles of Bacteriology. Pp. 
526. (Philadelphia: J. B. Lippincott Co., 1922.) 3.50 
dollars. 


Greenish, H. G. The Microscopical Examination of 


Foods and Drugs: a Practical Introduction to the Methods 
adopted in the Microscopical Examination of Foods and 


Drugs, in the Entire, Crushed, and Powdered States. 
Third edition. Demy 8vo. Pp. xx+386. (London: 
J. and A. Churchill, 1922.) 18s. net.* 

Greimer,K. Handbuch des praktischen Desinfektors : 
Ein Leitfaden fiir den Unterricht und ein Nachschlage- 
buch fiirdie Praxis. 2 vermehrte und verbesserte Auflage. 
Pp. 197 +8 Tafeln. (Dresden und Leipzig: T. Steinkopff, 
1922.) 45 marks. 

Hauduroy, P. Atlas de parasitologie. 4to. Pp. 
53 +25 planches. (Paris: G. Doin, 1923.) 12 francs. 

Maguire, L. C. Vaccine and Serum Therapy in 
Veterinary Practice. Cr. 8vo. Pp. 135. (London: 
Bailli¢re, Tindall and Cox, 1922.) 5s. net. 

Moore, C. G., and Partridge, W. Bacteriology and 
Parasitology. Pp. 300. (New York: W. Wood and Co., 
1922.) 1.75 dollars. 

Roy, Le. Hygiene industrielle: Les établissements 
classés: Leur nouvelle réglementation. 8vo. Pp. 200. 
(Paris: J.-B. Bailliére et Fils, 1922.) 7 francs. 


Medicine: Surgery 


Arends, G. Volkstiimliche Namen der Arzneimittel, 
Drogen und Chemikalien. Neunte, verbesserte und 
vermehrte Auflage. Pp.283. (Berlin: J. Springer, 1922.) 


Behnke’s Stammering, Cleft-Palate Speech, Lisping. 
Second edition, revised and enlarged, by K. Emil-Behnke. 
Cr. 8vo. Pp. vii+1or. (London: Bailliére, Tindall 
and Cox, 1922.) 3s. 6d. net. 

Biechele, M. Anleitung zur Erkennung und Priifung 
aller im Deutschen Arzneibuche, fiinfte Ausgabe, auf- 
genommenen Arzneimittel mit Erlauterung der bei der 
Priifung der chemischen Praparate sich abspielenden 
chemischen Prozesse. 14 neubea rbeitete Auflage. Pp. 
645. (Berlin: J. Springer, 1922.) 

Blomfield, J. Anzsthetics in Practice and Theory : 
a Text-Book for Practitioners and Students. Roy. 8vo. 
Pp. 436. (London: W. Heinemann (Medical Books) Ltd., 
1922.) 25s. net. 

Bretonneau, P. F. Traités de la dothinentérie et de 
la spécificité, publiés pour la premiére fois d’aprés les 
manuscrits originaux avec un avant-propos et des notes 
par L. Dubreuil-Chambardel. 8vo. Pp. 356. (Paris: 
Libr. Vigot, 1922.) 12 francs. 

Coleman, F. Notes on Materia Medica, Pharma- 
cology and Therapeutics for Dental Students and Practi- 
tioners. Fifth edition. (Oxford Medical Publications.) 
Cr. 8vo. Pp. xiv+308. (London: H. Frowde and 
Hodder and Stoughton, 1922.) tos. 6d. net. 

Cowan, J., and Ritchie, W. T. Diseases of the 


Heart. With a chapter on ‘“‘ The Ocular Manifestations 
of Arterial Disease,’ by A. J. Ballantyne. Second 
edition. Med. 8vo. Pp. xvi+605. (London: E. Arnold 


and Co., 1922.) 30s. net. 

Dejust, L.-H. Examen critique de l’homceopathie 
(Un Chapitre d’histoire de la médecine). 8vo. Pp. 94. 
(Paris: Libr. Vigot, 1922.) 7 francs. 

Harris, I. Diseases of the Heart: containing an 
Account of Clinical Electrocardiography. A Handbook for 
Students and Practitioners. Demy 8vo. Pp. viii +196. 
(London: Bailliére, Tindall and Cox, 1922.) tos. 6d. net. 

Hewitt, Sir H.W. Anesthetics and their Administra- 
tion: a Text-book. Fifth edition, edited by H. Robinson. 
(Oxford Medical Publications.) Med. 8vo. Pp. xiii+ 
576. (London: H. Frowde and Hodder and Stoughton, 
1922.) 30s. net. 

History of the Great War, based on Official Docu- 
ments. Medical Services: Surgery of the War. Vol. 2. 
Edited by Maj.-Gen. Sir W. G. Macpherson, Maj.-Gen. Sir 
A. A. Bowlby, Maj.-Gen. Sir C. Wallace, and Col. Sir C. 


English. Demy 8vo. Pp. vii+604+7 plates. (London: 
H.M. Stationery Office, 1922. 25s. net.* 
Keynes, G. Blood Transfusion. (Oxford Medical 


Publications.) Demy 8vo. Pp. vii+166. (London: H. 
Frowde and Hodder and Stoughton, 1922.) 8s. 6d. net.* 

Lecoq, R. Les Maladies par carence. Svo. Pp. 158. 
(Paris: Libr. Vigot, 1922.) 10 francs. 

McKay, W. J. S. Lawson Tait, his Life and Work: 
a Contribution to the History of Abdominal Surgery and 
Gynecology. Roy. 8vo. Pp. xii + 578 + 24 plates. 
London : Bailliére, Tindall and Cox, 1922.) 25s. net. 
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Maclean, H. Modern Methods in the Diagnosis and 
Treatment of Glycosuria and Diabetes. Demy 8vo. Pp. 
xi+159. (London, Bombay and Sydney ; Constable and 
Co., Ltd., 1922.) 12s. net. 

Meara, F. S. The Treatment of Acute Infectious 
Diseases. Second edition, revised. Roy. 8vo. Pp. ix+ 
806. (New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1922.) 31s. 6d. net. 

Medical Research Council. Special Report Series. 
No. 67: Artificial Pneumothorax. (London: H.M. 
Stationery Office, 1922.) 2s. 6d. net. 

Metzger, J. A. Principles and Practice of X-ray 
Technic for Diagnosis. Med. 8vo. Pp. 144. (London: 
H. Kimpton, 1922.) 14s. net.* 

Mitchell, J. M., and others. Typhus Fever: with 
Special Reference to the Russian Epidemics. Demy 8vo. 
Pp. 48. (London: Bailliére, Tindall and Cox, 10922.) 
3s. Od. net. 

Molinié, J. Instruments et modes personnels de 
séméiologie et de thérapeutique otologiques. 8vo. Pp. 
92. (Paris: A. Maloine et fils, 1922.) 

Niftrik, J.-G. van, et Demblon, A. Le Danger des 
rayons-X et les moyens de protection. Roy. 8vo. Pp. 
8. (Anvers: Libr. Adarix, 1922.) 3 francs. 

Paton, S. Signs of Sanity, and the Principles of 
Mental Hygiene. Imp. 16mo. Pp. 241. (London: 
C. Scribner’s Sons, 1922.) 7s. 6d. net. 

Rolleston, Sir H. Some Medical Aspects of Old Age : 
being the Linacre Lecture, 1922, St. John’s College, 
Cambridge. Cr. 8vo. Pp. ix+170. (London: Mac- 
millan and Co., Ltd., 1922.) 6s. net. 

Romanis, W. H. C. Surgical Diagnosis. (Students’ 
Synopsis Series.) Cr. 8vo. Pp. 308. (London: J. and 
A. Churchill, 1922.) 8s. 6d. net. 

Short, A. R., Edited by. An Index of Prognosis and 
End-results of Treatment. By various writers. Third 
edition, revised and enlarged. Roy. 8vo. Pp. 605. 
(Bristol: J. Wright and Sons, Ltd.; London: Simpkin, 
Marshall and Co., Ltd., 1922.) 42s. net. 

Stich, C. Leitfaden fiir den pharmazeutischen Unter- 
richt. Pp. 92. (Dresden und Leipzig: T. Steinkopff, 
1922. 

Teh, Wu Lien, Edited by. North Manchurian Plague 
Prevention Service Reports, 1918-1922. Roy. 8vo. Pp. 
viii + 354. (Tientsin: Tientsin Press, Ltd., 1922.) 

Torrini, U. L. Vegetazioni adenoidi adenoidismo. 
(Collezione Bardi di Attualita della Medicina.) Cr. 8vo. 
Pp. 92. (Roma: Dott. Giovanni Bardi, 1923.) 6 lire.* 

Tredgold, A. F. Mental Deficiency (Amentia). 
Fourth edition, revised and enlarged. Demy 8vo. 
xx+ 569+ 30 plates. (London: Bailliére, Tindall and Cox, 
1922.) 21s. net. 

University of London: Francis Galton Laboratory 
for National Eugenics. Eugenics Laboratory Memoirs, 
21: The Treasury of Human Inheritance. Vol. 2: 
Anomalies and Diseases of the Eye. Nettleship Memorial 
Volume. Part 1: Retinitis Pigmentosa and Allied 
Diseases ; Congenital Stationary Night-Blindness ; Glioma 
Retine, by Julia Bell; with a Memoir of Edward Nettle- 
ship, by Lawford. Roy. 4to. Pp. xv +123+26 
plates. (Cambridge: At the University Press, 1922.) 
45s. net.* 

Voronoff, S. Greffes testiculaires. 8vo. Pp. 84+19 
planches. (Paris: G. Doin, 1923.) 

Wilson, W. A Handbook of Aural Surgery: for 
Students and Practitioners. Cr. 8vo. Pp. x+336. 
(Manchester : Sherratt and Hughes, 1922.) 15s. 


Miscellaneous 


Braun, F., und Praesent, H. Systematische Biblio- 
graphie der wissenschaftliche Literatur Deutschlands 
1914-21. Band I: Theoretische Wissenschaften. 8vo. 
Pp. xxiv +391. (Berlin: Verlag Kniga, 1922.) 180 marks. 

Department of Commerce. Circular of the Bureau 
of Standards, No. 24: Publications of the Bureau of 
Standards. Sixth edition. Sup. Roy. 8vo. Pp. 182. 
(Washington : Government Printing Office, 1922.) * 


Department of Scientific and Industrial Research. 
Report of the Committee of the Privy Council for Scientific 
and Industrial Research for the Year 1921-22. Roy. 
8vo. Pp. iv+123. (London: H.M. Stationery Office, 
1922.) 3s. net.* 

Development Commission. Twelfth Report of the 
Development Commissioners for the Year ended the 31st 
March 1922. Roy. 8vo. Pp. v+138. (London: H.M. 
Stationery Office, 1922.) 3s. 6d. net.* 

Euler. Neue Grundsatze der Artillerie. Aus dem 
Englischen des Herrn Benjamin Robins iibersetzt und 
mit vielen Anmerkungen versehen. Mit 4 ballistische 
Abhandlungen herausgegeben von R. Scherrer. (Leipzig 
und Berlin: B. G. Teubner, 1922.) 

Evetts, G. The Administration and Finance of Gas 
Undertakings: with Special Reference to the Gas 
Regulation Act, 1920. Cr. 4to. Pp. xi+374. (London: 
Benn Bros., Ltd., 1922.) 32s. 6d. net.* 

Gladstone,H.S. Record Bags and Shooting Records : 
together with some Account of the Evolution of the 
Sporting-Gun, Marksmanship, and the Speed and Weight 
of Birds. Demy 8vo. Pp. 240+12 plates. (London: 
H. F. and G. Witherby, 1922.) 15s. net.* 

Hempelmann, A. Betriebsverrechnung in der chemi- 
schen Grossindustrie. Pp. 107. (Berlin: J. Springer, 
1922.) 

Liesegang, R. E. Wissenschaftliche Forschungs- 
berichte. Naturwissenschaftliche Reihe. (Dresden und 
Leipzig : T. Steinkopff, 1922.) 

Martindale, L. The Woman Doctor: and Her Future. 
Med. 8vo. Pp. 196. (London: Mills and Boon, Ltd., 
1922.) 7s. 6d. net. 

Matthews, W. H. Mazes and Labyrinths: a General 
Account of their History and Development. Demy 8vo. 
Pp. xviii+254. (London: Longmans, Green and Co., 
1922.) 18s. net.* 

Medical Research Council. Reports of the In- 
dustrial Fatigue Research Board. No. 19: Two Con- 
tributions to the Study of Accident Causation. (General 
Series, No. 7.) Roy. 8vo. ,Pp. xi+36. (London: H.M. 
Stationery Office, 1922.) Is. 6d. net.* 

Osborn, A. S. The Problem of Proof especially as 
exemplified in Disputed Document Trials: a Discussion 
of various Phases of the Proof of the Facts in a Court 
of Law, with some General Comments on the Conduct 
of Trials. Roy. 8vo. Pp. xxii+526. (New York and 
Albany : Matthew Bender and Co., Inc., 1922.) * 

Ostwald, W. Die Welt der vernachlassigten Dimen- 
sionen. 7 und 8 Auflage. Pp. 253. (Dresden und 
Leipzig : T. Steinkopff, 1922.) 120 marks. 

Rijksuniversiteit te Leiden. Het Natuurkundig 
Laboratorium der Rijksuniversiteit te Leiden in de Jaren 
1904-1922. Gedenkboek aangeboden aan H. Kamer- 
lingh Onnes, Directeur van het Laboratorium bij gelegen- 
heid van zijn veertigjarig Professoraat op 11 November 
1922. Sup. Roy: 8vo. Pp. iv+458. (Leiden: Eduard 
Ijdo, 1922.) * 

Royds, T. F. The Eclogues, Bucolics, or Pastorals 
of Virgil. A revised Translation, with Introduction, 
Text, and Notes. Cr. 8vo. Pp. xiii+121. (Oxford: 
Basil Blackwell, 1922.) 6s. net.* 

Sampson, o.. Selected and Edited by. Pages of 
Science. (Methuen’s English Classics.) Fcap. 8vo. Pp. 
viii+147. (London: Methuen and Co., Ltd., 1922.) 2s.* 

Smith, A. F. English Church Architecture of the 
Middle Ages : an Elementary Handbook. Cr. 8vo. Pp. 
83+12 plates. (London: T. Fisher Unwin, 1922.) 
5s. net.* 

Unwin, E. E. Religion and Biology. (Christian 
Revolution Series, No. 15.) Cr. 8vo. Pp. 185. (Lon- 
don: The Swarthmore Press, Ltd.; New York: George 
H. Doran Co., 1922.) 6s. net.* 

Wells, H. G. A Short History of the World. Cr. 
4to. Pp. xvi+432. (London: Cassell and Co., Ltd., 
1922.) 15s. net.* 

Wood, E., Edited by. The Outdoor Boy. (The 
Modern Boy’s Library.) Cr. 8vo. Pp. 280. (London: 
Cassell and Co., Ltd., 1922.) 5s. net.* 
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“EDNEY ” 
THERMOGRAPHS « HYGROGRAPHS 


FOR INDUSTRIAL AND METEOROLOGICAL PURPOSES. 


NEW PATTERN “EDNEY” THERMOGRAPH, with pen worked directly off the thermometric 
coil. Range 0-120 or 30-150 F., mounted on strong metal base, with copper cover, and 
complete with charts for one year, £7. 


See Editorial Notice ‘‘NATURE,’’ July 8, page 52. 


IMPROVED “EDNEY” MERCURIAL HYGROGRAPH, giving exact wet and dry bulb readings. 
Range 0-120 or 30-150 F., or to order. Mounted on strong cast-iron base, with copper cover, 
complete with charts for one year, £16: 16s. 


New Illustrated Descriptive List of above and other patterns of Thermographs and Hygrographs, 
post free from the Sole Manufacturers : 


PASTORELLI & RAPKIN 


Established 1750. Contractors to various Departments of H.M. Government. 
Actual Makers also of Thermometers, Barometers, Barographs, Hydrometers, and Standard Meteorological Instruments. 


46 HATTON GARDEN, LONDON, E.C.1. 


Any instrument sent on approval if desired. 
Carriage paid and safe delivery guaranteed of all Instruments within the United Kingdom. 
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LABORATORY GLASSWARE 


BEAKERS, FLASKS, 
RETORTS, etc. 


Porcelain 
CRUCIBLES AND BASINS 


Filter Papers 
Pure Chemicals 


JOHN J. GRIFFIN & SONS, 


LIMITED, 


KEMBLE STREET, KINGSWAY, 
LONDON, W.C.2. 


BELLINGHAM-STANLEY 


Polarimeter Tubes. 
Cover Glasses. Washers. 


Cementless Jacketed Tubes for high 
temperature work, 
Mercury Lamps. - 
Spectroscopic Attachments. 
Optical Trains for ultra-violet 


polarimetry. 


Full particulars from 
BELLINGHAM & STANLEY Lia. 
71 HORNSEY RISE, 


LONDON, N.19. 
Tel. Hornsey 2270. 


THE FERGUSON 
SOLAR CHRONOMETER 


will show correct time without any calculation or 

allowance for equation. It is very portable (Model A 

being only 4 ins. in diameter) and it can be set up 
by anybody, no compass or level being wanted. 


Model A, for use between 60° N. and 60°S.. . £5 15 0 
Model B, for use in any latitude £6 15 0 


With descriptive pamphlet. 


J. H. STEWARD, Ltd., 


Opticians and Scientific Instrument Makers to the British 
and Foreign Governments, 


406 & 457 STRAND, LONDON, W.C.2. 


ESTABLISHED 1852. 


—_leitz_ 


MICROSCOPES & ACCESSORIES 


The following NEW CATALOGUES 
will be supplied on application :— 


46 B—Metallurgical 
Apparatus. 


“6 C—Dissecting Micro- 
pn scopes and Lenses. 
47 E—Haematological 
Apparatus. 

47 F—Microtomes. 


47 Pol—Petrological 
Microscopes. 


Stand AA 


OGILVY & CO. 


British Agents for E. Leitz, 


18 BLOOMSBURY SQUARE, LONDON, W.C.1. 


Optical and Mechanical Repairs to any make of 
Microscopical Apparatus executed on the Premises. 
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CROSS SLIDE 
PHOTO-MEASURING 
MICROMETER 


(Additional New Model) 


Full particulars of Photo= measuring 
Micrometers post free on application to 


ADAM HILGER Ltd., 


75a Camden Road, London, N.W.1 


(Entrance : 24 Rochester Place—adjoining) 


Telephone Numbers : NORTH 1677-8. 
Telegraphic Address: ‘‘SPHERICITY, PHONE, LONDON.” 


If the bonuses just declared continue 
uninterruptedly an assurance at 
death will be doubled after 37 
years and trebled after 55 years. 
An assurance of £1,000 costs 
£27 or £34 a year to men 
aged 30 or 40 next birthday 


respectively. 
Equitable Life 
Assurance Society 


Mansion House Street, London, E.C.2. 


W. Palin Elderton, Actuary and Manager. 
No Shareholders 


No Commission 


ZEISS 
REFRACTOMETERS 


ABBE 
BUTTER 
DIPPING 

PULFRICH 


SUGAR, 
OIL, Ete. 


ALL 
FROM 
LONDON 
STOCK 


CARL ZEISS 


DisTRIBUTORS 


J. W. ATHA& C0. 
= LONDON, W.C.1. 
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Prof. Taylor Jones’ 
ELECTROSTATIC 
OSCILLOGRAPH 


FOR POTENTIALS UP TO 
250,000 VOLTS. 


Dr. Owen’s 
GOLD-LEAF 


ELECTROSCOPE 


As shown at the Physical 
Society's last Exhibition. 


Full particulars on application to the Sole Makers : 


The Cox-Cavendish Electrical {°;. 
TWYFORD ABBEY WORKS, 
HARLESDEN, LONDON, N.W. 10. 


(Established 1640) 
MANUFACTURERS 


of all types of Astronomical, 

Surveying, Scientific and 
Optical Instruments. 
Illustrated Leaflets post free. 


We shall be pleased to 
quotations for Refractor 
scopes up to 8 inches aperture, 
fully equipped on Equatorial. 
Silvering, Overhauling, Repairing & Adjusting done cheaply. 


W. OTTWAY & Co. Ltd. 


Orion Works, Ealing, London, W.5. 


OXYGEN 


And other Gases. 


The British Oxygen Co. have works for the production 
of Oxygen, Nitrogen, Carbonic Acid, Nitrous Oxide, 
Hydrogen, and Argon in all chief industrial centres. 
The Company’s Plants are capable of an aggregate out- 
put of about three million cubic feet per day. 
Special Terms quoted to the Trade. 


Catalogue and full particulars on application to the Head 
Offices of the Company— 


THE BRITISH OXYGEN CO., Ltd., 


ANGEL ROAD, UPPER EDMONTON, 
LONDON, N.18. 


SECOND-HAND ZEISS MICROSCOPES 


ALL IN PERFECT CONDITION. 
IC Photo- micrographic Stand, revolving and centring stage, 


achromatic condenser, rack substage, 3 eyepieces, objectives A and 
EF, and plankton searcher, objective changer with 4 slides, eyepiece 
and stage micrometers £30 0 


IV A Stand, mechanical stage and spare revolving vulcanite stage, 
racking substage with swing-out Abbe and iris, 2 eyepieces, triple 
nosepiece, A and D objectives £30 0 0 

IV A Stand, spiral substage with Abbe condenser, 2 eyepieces, triple 
nosepiece objectiv es Aand D (Zeiss) >and 7, 0.i. Watson 


£27 10 

1A Stand, revolving mechanical stage and extra vulcanite stage, 

racking <ubstage, Abbe condenser, 2 eyepieces, ~~ and C ob- 

mm oO. ective, 1.30 ,» 160 mm. tube lengt 

£15 0 0 

Abbe Camera Lucida £210 0 


Many others by all makers; list on application. 


CLARKSON’S, 338 High Holborn, London, W.C.1. 
Opposite Gray's Inn Road. (The Original Firm.) Phone : Holborn 2149. 


OLD PLATINUM, GOLD 


Dental Alloy, Scrap, &c., 
Purchased for Cash or Valued. 


SPINK & SON, Ltd., 


17 & 18 PICCADILLY, LONDON, W.1. 
EST. 1772, 


Fine Jewels or Plate also purchased or valued. 


SCIENTIFIC APPLIANCES 


DALE & HOLLINS 


Electrical, Magnetic, Optical Materials and A 


Motors, Insulated Wires, Batteries, Relays, WIR ESS RA 


Parts and Fittings, Crystals, Valves, "Phones, Condensers, 
Duros Accumulators, do not wear out, Electric Clocks, many 


new articles. New List free. 


Lenses, Prisms, Mirrors, and all Artists’ Materials and 
Drawing Instruments. Large stock of good Second-hand 
Electrical and Scientific Instruments. //lustrated List 
6d. post free. See our showroom and windows, or write us. In centre of 


London—Top of Kingsway. 


SCIENTIFIC APPLIANCES, 11 & 29 Sicitian AVENUE, LonDOoN, W.C.1. 


A DICTIONARY OF APPLIED PHYSICS 


Edited by SIR RICHARD GLAZEBROOK, K.C.B., D.Sc., F.R.S. 


In 5 Vols. Medium 8vo. Fully Illustrated. £3:3s. net each. Orders for the complete set of five volumes will be 
accepted through a bookseller at the price of £14: 14s. net, payable in advance. 


Vol. I. MECHANICS—-ENGINEERING—HEAT. aon | Vol. IV. ae SOUND, and RADI- 


» Il, ELECTRICITY. 


» lll. METEOROLOGY, METROLOGY, and 


MEASURING APPARATUS. 


METALLURGY and AERO- 
NAUTICS. 


ENGINEERING.—‘‘In this dictionary, the history of discovery and the explanation of observed phenomena go 
hand-in-hand, new facts are detailed and their relation to the old are emphasised, new avenues of exploration are suggested, 
and we are invited to live in company with the successful men to whom has been granted the great privilege of achievement.” 

»"» Full descriptive Prospectus post free on application. 


MACMILLAN & CO., LTD., LONDON, W.C.z. 
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SUPPORT BRITISH INDUSTRIES.—By doing this you not only help 


your country, but in this case you buy the best in the cheapest market. 


1 


OIL IMM. —— OBJECTIVE 


N.A. 1.30, complete in brass case, 


SENT ON £5 5 Oo AGAINST 
e 


APPROVAL DEPOSIT. 


g-IN., OF SAME MODEL—#2.0.0 


1/12 O.1. by Swift, Beck, Watson, or Leitz, £25 5 O 
1/6 by Swift, Baker, Beck, or Watson, £115 0 


BROADHURST, CLARKSON & CO., 


OPTICIANS, MAKERS OF MICRO- 
COPICAL AND ASTRONOMICAL LENSES, 


63 rte Road, London, E.C.1 


Grainless.Photography. Filmless Photography. 


RHEINBERG’S 
STAGE MICKOMETERS AND EYEPIECE MICROMETERS 
New Stage Micrometer, 2 m/m in 200 parts, numbered. 
Chessboard Eyepiece Micrometers. 

From all Leading Optical Firms. 

RHEINBERG & Co., 57-60 Holborn Viaduct, London, E.C.1. 


Stock list of standard articles on application. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus Ligia Mysis, Nebalia, Carcinus; Patella, ‘Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR, 


(Activity 1,800,000). 


| RADIUM MICROSCOPES, 
1 Complete with Radium, 2/6 and 7/6 each. { 
These_are SELF -LUMINOUS in the dark, { 


showing splendid Scintillations. 


Pitchblende Scintilloscopes 


7/6 each. 
Extra Screens for Testing Minerals . 


1/6 each. 


F. HARRISON GLEW, | 
156 Clapham Road, London, S.W.9. 
Telephones : 1787 Hop and 3117 Hop. 


{RADIUM ON HIRE} 


mited 


J W. Mason Managing Director. 


Incorporating the HIGH TENSION COMPANY. 
DESIGNERS AND MANUFACTURERS OF 
TRANSFORMERS, 
INDUCTION COILS, 
VACUUM TUBES, etc. 
11 Torrington Place, 
Gower Street, London, W.C.1. 


MUSEUM 8121 (3 lines). 


Telephone: 


NOTICE. 


The charges for Subscriptions to ‘‘NATURE” are: 


Yearly ‘ 
Half-vearly (26 Nos.) 
Quarterly (13 Nos.) . ‘ 


British Isles. —. 
. 217 0 
160 110 O 
13 O 16 0O 


Including the Two Half- Yearly Indexes and all Supplements. 


The Advertisement rates are: 


Page . 
Half-page 
Quarter-page . 
Eighth-page 
Sixteenth-page . 


‘ 48 0 
‘ 
’ ‘ 12 6 


Special Rates for Series upon Application. 


The charges for Official Advertisements and “ 
The sum of 6d. is charged for the re-direction of replies to 


column, and 9d. each additional line. 
advertisements with a Box No. 


smalls” are 2s. 6d. for the first two lines in 


*,* Advertisements should reach the Publishers by the Saturday prior to the issue in which they are to appear. 


MACMILLAN & CO., LTD., St. Martin’s Street, London, W.C.2. 
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The BEGK rower BINOCULAR 


(Patent) 


Not only an advance on 
previous Binoculars, but 
better than a Monocular 
with all powers, 


LTD. 


1. Resolution equal to that 
of a Monocular, 


2. Equal illumination in 
both eyes. 


3. Short tube — length, 
making Microscope 
compact. 


4. No special object- 
glasses or eyepieces 
required. 


5. Standard angle of con- 
vergence. 


6. Binocular vision, saving 
eyestrain and_ giving 
better results than 
Monocular vision. 


‘1 Works, Willesden, London, N.W.10.. 


7. Converted into a Mon- 
ocular by a touch, 


ISENTHAL & CO. 


Contractors to the Admiralty, War Office, India Office, Colonial Office, Postmaster-General, &c. 


Den” 


Full descriptive Price List on application, * 


R. & J, BECK, Lro., 68 CORNHILL, LONDON, E.C.3. 
RESEARCH MICROSCOPES. 


The Microscope used in routine laboratory work must be capable of showing known structure, but the research 
worker who is trying to elucidate a problem, or to discover causes, must never be in the position of feeling that if he 
had something better he might succeed. 

” A “Research” Microscope, therefore, must have every refinement and advantage that the stand and lens can give 
im. 

Watson’s “Van Heurck” Microscope has been the instrument par excellence for many years, and has been, and 
is being used in all parts of the world for microscopical research and high power photo-micrographic work. 

The Substage has a Fine Adjustment, so that the modern and very necessary Oil Immersion Condenser can be 
as precisely focussed as the Objective. Delicate adjustments are available for varying thicknesses of cover glasses. 
The Stage rotates concentrically and has mechanical movements. 

The whole instrument is built on solid liries equal to a one-piece casting. It is framed, fitted and finished by 
hand in the only shop in the world where such work is done to-day : 


WATSON’S HIGH BARNET WORKS. 


Full particulars of Watson’s ‘‘Van Heurck” Microscopes are contained in their Catalogue of Microscopes, post 
free on request. 


W. WATSON & SONS, LTD., 


313 High Holborn, London, W.C. 


ESTABLISHED 1837. Works: BELLS HILL, HIGH BARNET. 


LABORATORY RESISTANCES 


A few of the many advantageous features of 


SPENCER MICROSCOPES 


1. Automatically lubricated fine adjustment bearings. 

2. Black lacquered body tubes, avoiding reflection of light into eyes of user. 

3. Low compact construction (considerably lower than others), which affords greater 
ease and comfort in using. 

4. Low position of the fine adjustment, head away from the mouth and breath of the user. 

5. Extra large stages with unusual distance from optical axis to base of the arm. 


Spencer Microscopes represent careful attention to 
the little things which generally escape attention. 


STANDLEY BELCHER & MASON, Ltd., Church Street, BIRMINGHAM. 


Printed in Great Britain by R. & R. Clark, Lrp., Brandon Street, Edinburgh, and published by MACMILLAN & Co., LimiTep, at St. Martin’s Street, 
London, W,.C,2, and THz Macmittan Co., 66 Fifth Avenue, New York.—Saturpay, December 30, 1922. 
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